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This invention relates to antigens fromthe bacterium Nei sseria ‘
meni ngitidis. BACKCGROUND Neisseria neningitidis is a non-notile, gﬂd%JAsz7
negati ve di pl ococcus human pat hogen. It colonises 5 the pharynx, causing

meningitis and, occasionally, septicaema in the absence of neningitis.
is closely related to N gonorrhoeae,

di fferenti at esWeenisérigbécoccus fron1gonocpccus i s the presencecDiBIR00103

pol ysaccharide capsule that is present in all pathogenic neningococci.

al t hough one feature that clearly

It

N. meni ngi tidis causes both endgm n ' ' Lsease. In the United
States the attack rate is 10 @g%%Tﬁgg¢R§Qgﬁg%%”§%§%ons per year, and it can
be nmuch greater during outbreaks (see Lieberman et al. (1996) Safety and

| munogeni Ghtsynmafition Bhiked gr Dtipahs AbG tINcChaBRE tinVelRinG bk Siids.

A i gosacchari de-Protei n Conjugate Vaccine in Young Children. JAVA
275(19):1499-1503; 'Schuchat et al (1997) Bacterial Meningitis in the
United StagaThROrRGIND N Engl JMed 337(14):970- 976). I n devel oping
endem c di sease rates are nuch higher and during epidemcs 15

countri es,
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bact eri al gesflxwglataddo Atgonprriosags althoyeh ene featire &t Searlvediffgrentiates meningocogtus( 1997)

N

nost. devel oped countri es.

«igyllcatedmkmngmbdénic di sease in sub- Saharan
aréxtesponsi ble for the vast majority of cases in the United States and
Serogroups WL35 and Y are responsible for the rest.

of the cas&dneningitidifcansss bath ensemicand spiderais diseaspdla theolinitadiStates tiphattack rate is

meni Nngegocgal i L i e |.de
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cannot be boosted by repeated i ni zation. Follow ng the success of the 1
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509% of t ot al meningitis in the United States, Europe, and South America. The
pol ysacchaBisdé on e oauhsm s penselatpolraehanidec 42 saogiensmifBmeipgitidia have been

P! 25N 5l S AP NURY e Bk SRS 26RAMc ARULLT Bl Gl

is al sO presen

25

mal 1 _ sSsue. IS resu
Africa. Serogroups B and C are responsible for the vast majority of cases in the United States and

in most .de\feloped countries. Serogroups W135 and Y are responsible for the rest of the cases in
the United States and developed countries. The meningococcal vaccine currently in use is a
tetravalent polysaccharide vaccine composed of serogroups A, C, Y and W135. Although
efficacious in adolescents and adults, it induces a poor immune response and short duration of
protection, and cannot be used in infants [eg. Morbidity and Mortality weekly report, Vol.46, No.
RR-5 (1997)]. This is because polysaccharides are T-cell independent antigens that induce a weak

immune response that cannot be boosted by repeated immunization, Following the success of the
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10 tolerance to the antigen; indeed, if an inmune response were elicited, it
woul d be anti-self, and therefore undesirable. In order to avoid ipslgﬁ':my
of autoimmunity and to induce a protective inmune response, the capsula

pol ysacchari de has, for instance, been chemically nodified substituting the
N-acetyl groups with N-propionyl groups, |eaving the specific antigenicity
unal t er ed ( RonM9&65@t schoorn (1994) Current status of Meni gddseoelos gr oup
B vaccine 15 candi dates: capsul ar or non2-capsular? din Mcrobial Rev
7(4):559-575). Alternatiyve approaches to nenB vacci nes have used conpl ex

m xt ures of VSUPRIONASAIF AR &V iee GRaIveiONRS)ines ABAINE SHTOSEP RS Phetd EHevobrs

al one, or ol i i : ¢ are
bl oved o oo el RS Bt B Rl tulter U NeRtpd bp Wyl
approach phgust MenmgerotqabBistdseltina¥esy Gerteraioh Vacdivaes aetrey iz é6P-48BhBigbamen abl e

t t ect inst the. h | t r.ai b t effect] t |
wner e 1 hor STl Sep R o L PARPLOGion e Bivnlienioe ol Griene” 7o

over comes t hecéind aggme menhidocaded Aayd CMidbdeinéab@ni-cygcci nes containing up to
nine different porins have been constructed (eg. Pool man JT (1992)

Devel opnent of a meni ngococcal vaccine. Infect. Agents Dis. 4:13-28).

Addi ti onal Memngscoesus @ benainsed prablepyt mywereniibaEngrapgeciumestihay esspesivle fdie opa

and opc proteins u 0 of these approach ave been | e t.0 aver.cone
the anti gent: Bmﬁ"g‘la\t/eg)é |E% i ({}iq?tf}l TEGER tﬁf@%&ﬁ‘{eg}a S’rf‘lr‘épfer %m(ag@g}éﬁmfﬁ'éa' 102

meni ngococ glyshdchariib approschRiibt Bouspd béabIhelmerBchpilapolybthariae isf Aslyrees posed
and generate hactericidal antibodies capable of killing honol o&ﬁés and .

het er ol ogou¥ ®&t-Pllinked Mpgetdl neuranume aeidyihazsglso presentip glapmahen figsus i his sesukisie e
dat?i S102V ablkARbeto MR anWBAH: HOREL HCAmARA: AAPAKOGER!BRAE vRL LgigNSq (9.
EP- A- 0467714, W)g%/ Zgai{[g) . but “thi é 'S ﬁy g'{gc%ﬁmeanse 1corri)ﬁet egi hlgﬁa%apsralg’\r}?'gi on
of 30 f ur ttheseforeupdesirebls. lnouliat tpponid deluamoroppotdimmuniyy dmgl todedhice ypretecivet ed
or surface-ege tgins that S5 1J 2007 . 99/.36544 PCT/ | B99/.00103
%5 “are pr AEHREE FaRg, BeBphaR poaichit el B ofor PN R shemigly modined

ant i geni calshystinaing ald &-ackgl groups antheN-preiony] @loupk dedvitgnthef dpedfip pfiginitsy coul d

be conponents of &yl caglg us vacmlgg% agai nst medgl ngQcoccus sone coul d

B1 B
be conponeripaitssid (Romere, & Oytyehoga ( fridmemh G R dYleruRgogessplagrouR, By vaseiRgr s
could e RPN apsibr of AGEEPORaR AR Ner Ald! RPAIBRGOY76) Nei sseriae. 5 THE
| NVENTI ON The i nvention provides proteins conprising the N.neningitidis
am no aci d sequences disclosed in the exanples. It also provides proteins
conpri si ng Aegatviepprohdeoioognbyaddres hinawsaigosplyy emaares cfenter mginbtaoe proteins

N. meni ngi ti dj mnao acigd s es disc ed | he exa : endi ng on
the parti PSS Foeunt eihel B F lue - OPPS s B Pl s TR ces A0
greater thaMe)Uel 2€.befO t6 Qhducs AlEbIARK th Sfeck O AEidATHBYity. TIHES Epproach
honol ogous proteins_ include nmutants and allelic variants of the sequences

di scl osed iPFPApFFE vaseHthihatsare noj picl sharaeterzadoTheteait rhlgtodroiers pReinseha ROl 8RS
proteing i %traiﬁ,%?érﬁﬁét%ﬁe&i% Ba@fwhdtd ]'gfé?é dr?ﬁax@f an{igl%ﬁﬁ_tv'aﬂﬁ“ﬁébci/ : hélv@hﬁﬁﬁ?m

IJden ity between the proteins I's preferably “detéerm ned
Sni T h- Wat eprotainshberenersgyne heamtigenie| vguatilithymelgvalenpyaesies cendaining tihte tvRIHEGEEL 5

f | I [ i ith .
bpen penal Pyt ores bainred Ge et 4 0% BRI BRRES A bibaP Bl PR U

protei ns CowaiAdeig Dist &@BR8Y 3.ddifiodahprobdinyRabaged inthuer MBinB@naictneshagtient es

di scl osed in the exanples. The frf’;\%ments shoul d corrpu' se at least n. .
consecut i Véheé}li’fiﬁﬁd opc proteins, but none of these approaches have been able to overcome the antigenic

25  variability (eg. Ala’Aldeen & Borriello (1996) The meningococcal transferrin-binding proteins 1

and 2 are both surface exposed and generate bactericidal antibodies capable of killing homologous

and heterologous strains. Vaccine 14(1):49-53).

A certain amount of sequence data is available for meningococcal and gonococcal genes and
proteins (eg. EP-A-0467714, W096/29412), but this is by no means complete. The provision of

30  further sequences could provide an opportunity to identify secreted or surface-exposed proteins that



acids fromthe sequences and, depending on the particul ar sequence, nis 7
or nore (eg. 8, 10, 12, 20 14, 16, 18, 20 or nore). Preferably the fr@gﬁfﬂ@?
conprise an epitope fromthe sequence. The proteins of the inventioﬂ 4
course, be prepared by various nmeans (eg. reconbi nant expression,
purification f gl culture, chenical synthesis etc.) andPEpI%gﬁ&gys
forms (eg. native, fusions etc.). They gre preferably prepared I'n
substantially pure form (ie. substantially free from other N neningitidis
or host celdre peaineidigpetfor he anindhegstéd atl WhEH H€hotafRRETally VA ¥ENhdAR,
provides antibodies which bind to these proteins. These nmay be polyclonal

or monocl orfgfeghthe rstilRd PRt O be Gormropenss pfefisadoysvagrines apaBst IR 0@zcus O
99/ 36544 P&/ - A~ L ] i pventi.on
orovi des nayIRre acta aanfere iy COREHRA dhandah lehinghoo SR e fupc d oBER fhiE e

di scl osed ihs componsnterrfivawines agaiitiall pathogertihdeissaxient i on provi des nucleic acid
conpri si ng sequences honol ogous (ie. having sequence identity) to the N
meningitidis nucleotide sequences disclosed in the exanples. 5 Furthernore,.
t he i nvent i'THE INVENIIOMNucl ei ¢ acid which can hybridise to the N
meningitidis nucleic acid disclosed in the exanples, preferably under "high

stringency" It . [ WXSSC, .0,.5%.SDS. sol ution).. Nugleic
acid conpr i |g ﬁ{g%g‘#"ﬁdé‘ rr(?av rlf%eg 9{)01‘I e@;?% e ls’@ngme%%g ﬁié’%eémé' jridis gugo %F%Vﬂ‘&@%ﬁs IERIEFIIB%CB Bhoul d
conpri se alie dxemaples.n consecuti ve nucl eotides fromthe N. neningitidis
sequences and, depending on the 10 particular sequence, n is 10 or nore (eg
12, 14, 15, 18, 20, 25, 30, 35, 40 or nore). According to a further aspect,

t he“i)“r;ve nt Ho¥soprexidesasotpine samrEisig isenuenrtedbiomejogdue (iprlavisg sejuenvd iqentiypiorthe
fragments ). Welp¥ Uk I reciated. t hat .the_invention
provi des n&f’:’f’ge'{s%"jé%)%/ gl%yg :’)Yd%f’dl éscbﬁcgg%e%g%%g‘z gn B’%oer%p %‘r%r% AERFRATET 1S é’&mﬁglgrc ri bed
above (16g. séqpencerthé degres ef enuanraidentity ip prefeexblyspreatet Thaoesh edec6084; i70042808Q006:NY t O

the inventi , of course,. be prepared in ny ways (eq...by cheni cal
bt hos o 80, B0 ar e dheE et PasEo profns Prliih Fanisot i alen Yareaeror doc )
and can t akeuwkt Qﬂaoseﬁ%ﬁ&é{%Ple&iT@gicﬁlﬁtSO%ﬂQ@@g{' SoMb: BeeERRREote§ & OF S,

€]
probes etc.). In _addition, the term "nucleic aci i ncl udes DNA ‘and RNA, and

al so_t hei r ceHidpied iR andndiqstiensof fupeyerel eqyivelenes Kgntitp bietpraadhensekiponpesferad al so
pept | de nuGliEifinditydfie $A W oRdran A QAU gdifindd of HARRARPRE LipsROBL
eot e the 1 nvention

i nvention provides vectors conprising nuc sequéences 0

(eg. edpreswignum ((xéardMojecalagl, Uswgtan eding gaptsearisWith preainatirs fupynetpendot=dE snd
Accordi ng to %Jn?{o%h% jaspect, the invention provi des conpositions

conpri si ngngro ein, Pt body, and/or nucleic acid according to the

i nvention. These conpositions nmay be suitable as vaccines, for instance, or

as di agnosTh&inkGARE Hudher BfovRies hittBAERBHSng BERASKL dQRSN mbning AN amiH facid\O
99/ 36544 PCT/1B99/ 00103 -5- The invention also provides nuct ei ¢ aci d,

protei n, opeqasncesliepjosedindharixamples Th Eagmepisahp e céraprisg sideasiysconsediioameynos (eg.
as vqcci ne ' ' - Vi cleic
acid, pr otgc)écllsn,Onggleg%@gﬁggéﬁdggépggtg?%%%%hgb %%g'h%%v ﬁ??gb%g?ﬁgpﬁéeﬁ}%rﬁi%g ure

of . (i R0a medbcidnRhor hore). Prefatblpghe foagmpnte venprisagn epifope fromnhahegquence. Nei sseri al
bacteria; (ii) a diagnostic reagent for detecting the

The proteins of the invention can, of course, be prepared by various means (eg. recombinant
expression, purification from cell culture, chemical synthesis efc.) and in various forms (eg. native,
fusions etc.). They are preferably prepared in substantially pure form (je. substantially free from

other N.meningitidis or host cell proteins)

25 According to a further aspect, the invention provides antibodies which bind to these proteins. These

may be polyclonal or monocional and may be produced by any suitable means.



5 presence of Neisserial bacteria or of-antibodies raised agai nst Neisseri al
bacteria; and/or (iii) a reagent which can raise antibodies againstg jaN 72007
Nei sserial bacteria. Said Neisserial bacteria may be any species or strain
(such as Ngonorrhoeae) but are preferably N neningitidis, especially strain
A, strain B or strain C. The invention also provides a nethod of treating a
patient, conprwsimgsadm nistering to the patient 10 a ther apseiiBPrYNedy

ef fecti ve amount of nucleic acid, proteitf; and/or antibody according to the
i nvention. Acco%di ngl to furthe asge.cts, hhe [ pvent' on provides vari gus
processes. ACHFHREYE fHigher BiPEHh [BF RYTIOBPEVIES BiclqiGas!d oRmERising ihq X mepiggitigig
conpri si ng fkRoBiERq@hcWidklsbddg R exhBSits. GEAddIRGECAE GivBgich Prévides indMeRtan
under conditions which induce protein expression. 15 A process for producing
protein or §nErsing segeensepifomongou e hvingrsequengsidapliye ) theyNeresingitidisaupleetidsi n

or nucleic L d 1S ' L. part or in whole using chem cal neans. A
process forS%gl:’la‘?%%:sﬁm%ég‘%%ﬁ3“5%%%3@'??'des of the invention is provided,
conprising the steps of: (a) <contacting a nucleic probe according to the

i nventi i I J p:?(g,mg &é.‘leja%' s [N I : m
dupl ex eg;n g‘%mflgsopédg{eg‘g{eﬁﬁdg sal Lglﬁcp exg}sm%da%hﬁnggcetsog@?gﬁ eg%? glggsiqlrl%lg{c

pr ot ei ns ofactdhéisiloseé it therexamplps, pvifeteldly vodamdhighistropgerve” semlitgonef(eg. (AJC in a

contacti ng i according to the invention with a biological sanple
under c,ondi({'ﬁ’%ﬁgé‘a?"&g%ﬁ %)?'f% Pthe formation of an antibody-antigen
conpl exes; and (b) detecting said conplexes. Unlike the sequences discl osed

in PCT/IB9 - 4 i I j i are
bel i eved natta fd SHESREAERGAR: SGS, SRt IR R RS BB Bl |

t he 25 seqtidensies cofsedihioe pueemides fromeahe Nonmenddgd6lisf sequenaeseanidn defreadipg emathat | on
of reagents for. distinguishin bet wee 1 hgL ti.dj nd norrhoeae 11 1
5 JAN 2007 p%“@@ie%@ﬁ% "F’ff%?%5@?%%3&-’Igl’é’qu:}s(g%fébsg%fﬁgli'gﬂ rd techni ques
and procedures which may be enployed in order to performthe invention (eg,
to utilise AhgraflisS6h RAGE SRIUBEERSntbR bro¥RESERI 108 eod F_ﬁﬁ%ﬁéih&mﬁ%&aﬁes)
follows. This simmry is not a limtation on the invention but, rather,

gi ves exanyragmentsaf thampettionused, but are not required. 5 General The

practice of the present invention will enploy, unless otherw se indicated,

conventional . techni gues of | ecyl ar bi ol ogy,. m crobial ogy, .r.econbi nant
DA, and | TSR ShAPRrEEizth that, he pyeatiof, PRYIGR Moy A PEPrSHE REERHAT ques

are expl ai ngghpferlehiry b tﬁd@@dés@:ﬁt_ﬁﬂ%ﬁd%gfg.eﬂx 2Bk PkrobilYp paipbdedy. Cl oning; A
Laborat ory Manual, Second Edition (1989); DNA C oning, Volunes | and 10 ii
(D.N d over ed. 1985); digonucleolide Synthesis (MJ. Gait ed, 1984);

Nucl ei d5AciNbcleitydeid adearding wrthe iBvedtiotHain e so@seSheprepdreg gin menyedays (40 84 phemical

Transcription and_ Transl ati on LD, Haines. & S.J. .H @ggins eds.,1984):

Ani mal Cel |S%B?%ff8m(ﬁ$??'?"°r9f8‘8&’?‘&3"@&.‘* éf%%ﬁ“ﬁ%ﬁ%‘?%’:ﬁg aéﬁmst a%a'aﬁdé'ﬁzynes
(IRL Pr ess,foﬂq%i’(ﬁgé;sin@e siasdea) doutle Rearaéd, Gedor§prabes £:0). Mol ecul ar Cl oni ng (1984);
the Methods in Enzynol ogy series (Academ c Press, Inc.), especially volunes

154 155; Gene 15 Transfer Vectors for Mammalian Cells (J.H Mller and
M P. " Cal os Ieddditid) @, ter@ol micBjpracid itdudeo PNA zidRidd cang} also Nsjroanalogues\\sickeas |

eds. (198 7)thos|e %erou%g glrgdff?eld bgﬁkgx%g,sanh gls%épltidea thclel}{:bzic? s'ﬂ)ﬁh) elc.

20  According to a further aspect, the invention provides vectors comprising nucleotide sequences of

the invention (eg. expression vectors) and host cells transformed with such vectors.

According to a further aspect, the invention provides compositions comprising protein, antibody,
and/or nucleic acid according to the invention. These compositions may be suitable as vaccines,

for instance, or as diagnostic reagents, or as immunogenic compositions.



" Biology (Academi c Press, London); Scopes, (1987) Protein Purification:

Princi ples and Practice, Second Edition (Springer-Verlag, NY.), ar:,d%
Handbook of Experinental |nmmunol ogy, Volunmes 1-1V (DM Wir and C JAN 2007
Bl ackwel | eds 1986). 20 Standard abbreviations for nucleotides and am no
acids are used in this specification. J Al publications, patents, and
pat ent appl i catwWonBi6gidt ed herein are incorporated in full by rGEfleys@me. [ n
particul ar, the contents of UK patent app¥ications 9800760.2, 9819015.0 and
9822143.5 a .incorporated herein. Definition 25 A conposition containing
Xi s " subst abF PEYFAES R dey Rgiein ol Brob or s8pl) AR o Jhe EHBOBERISE X1y
in the conpesintdidindns (2. afVREREPH Y diaghoSRRIgeHE Tt Mo Jr&ARS ﬂﬁ:quéfr%?i’éic%d
a

wei ght of the total of X+Y in the conposition, nore preferably east
about 95% 0PI} 9T FupEaceRigE to the ingenjgnn AgoTanufadueg 3B medEmEn Bo0t Q6D 3
-7- The terp L SiAg: I ng: |l "consisting”. eg. a
composi t1 on®h B afstion RS Nelah it 0D, L Bpanedfe s SBPTAR, SeihenEee
sonet hi n§ adatsdriconfNeiserix, bastarin onsf axtdadiel heisddekg st NHiseerRll 0gas’ afi@beis) 4 0
two bi ol ogi cal com‘)ignents th%t .are .noi}l found together in nature. The
conponent s FREFAHENIGH &40 TRiss preibodjespgainst Hetsiemal hagterty Jaid Ngissssial bagigrip max be any
pronoters. ¢etid®uGiralnGuchas WeloRb/PhREOWS: £0 PRAREN §.1RRFigNoks, LQUas L fAGt her in
nature, they can function together, as when a pronoter heterol ogous to a
geéne i s opefte B orptraleE. t o the gene. Another exanple is where a Neisserial
sequence i s heterologous to a nouse host cell. A further exanples woul d be
two epitopes, fromthe sane or if]l‘i?grent rot ei ns whi ch have been assenbl ed
in a_ singl eﬁber‘BYPé’iuﬂ" 7P HRVIOeEA d 9L FEaRR PRIGHRPMIPHSING pdpigistering jrfhe patiefi n of
repl tcalgons tefapRutiR@lly BEENOO indht VT GUEEE QclaD Bloteid)izhd/Bf 89itRAY ab&BHhA TS Fhe.
replication of polynucleotides, such as an expression vector. The origin of
replicati on&@i®¥es as an autononous unit of pol ynucl eotide replication
within a cell, capable of replication under its own control. An origin of
replication rra0¥ .bet r}g%ged fotr ! .vec%.or ta,repl.icate in a particular host
cell. Wth CECTHPRC AR BRI HLEPBfcs AHOSPEESET on vect or can be
reproduced at a high copy nunber in the 15 presence of the appropriate
proteins w Ahi ; l;mém; 10 - ! | :
replicati ngA? gﬁﬁﬁﬁe’g@d\ﬁﬁ? fgch ar eﬁg??g‘éeﬁfl{)/lgisgbﬁo%g’sc%&%gnHé tﬁﬁgf%‘b?g?ﬁmnng #
T-anti gen, hosteadhacqaading totipsinyentior kider conditions whitl! indesgpeoteia ekprestedn. ned as DNA,
RNA or am no acid sequence differing frombut having sequence identity with
the natjyve pr discl osed sequence. endi on the particuyl ar sequence, the
20 .degr Lse o‘g p%aﬁgﬂcpéoﬁﬁ’é‘ﬁgﬁt I Bt r?cgﬁ’rél d’?‘ie(}téondgp’iﬁvédéao‘glé’dﬂg JFEMEE and
the nutant &eqQuRRGEdiSsyRie§HifHabhart GeFhElE ulilBtheRRUP MOMs. 60% 70% 80% 90%
95% 99% or nore, calculated using the Snith-Waternan algorithm as

descri bed above). As used herein, an "allelic variant” of a nucleic acid
nol' ecul e, ok praggisdor, defegtingyvlymicleniidkedfchedovaitigely pervaied, emprisivg dedtdperBia) is a
nucl.ei c acid . nol ecul or. region,  that occurs, essentially. at the sane |ocus
" Dhe gancianese s rFone e dRso A GG i SRRl sty Wi iR
variati on Gau8iedndxy forfrafupRxesTRIdab) dBtdeatid A diplek@conbi nation, has a simlar
but not identical nucleic acid sequence. A coding region allelic variant
typically encodes a protein having simlar activity to that of the protein
encoded2by A hmcepe fre detectimg proteiris of ths inyeriting is peayided cemprisiug the $tefisiof (a)arntagiingcan

al so compr Ia%eanggod?flagc%;f}}lgl RMnd irﬁvetn 16n \SNith g%io?ogic%ﬁs%ﬁl@%'n é[r%gnc{i‘g Is%ﬂf?ab(l)ef for the

formation of an antibody-antigen complexes; and (b) detecting said complexes.

Unlike the sequences disclosed in PCT/IB98/01665, the sequences disclosed in the present
application are believed not to have any significant homologs in N.gornorrhoeae. Accordingly, the
25  sequences of the present invention also find use in the preparation of reagents for distinguishing

between N.meningitidis and N.gonorrhoeae



the gene, such as in regulatory control regions (eg. see US patent
5,753,235). 1 5 JAN 7007 WD 99/36544 PCT/ 1B99100103 - 8- Expressi on|yMNerms
The Nei sserial nucleotide sequences can be expressed in a variety of

di fferent expression systens; for exanple those used with manmalian cells,
bacul ovi ruses, plants, bacteria, and yeast. i. Manmmalian Systens 5 Mammali an
expressi on syst¥pd’3H8 known in the art. A manmalian pronot erPGTEBEAPIBNA
sequence capabl e of binding mammal i an RNA pol ynerase and initiating the
downst ream (a3: j DL i r ral- gene)
R R R R S
usual |y pl adesgnipandxg. naitiliso theligscBsedonquentestitteracuutitiog or diegnosicpyrpasas) fallobATA

box, usuall y.l ocated.25-3 se ir.s psiream of the transcription 10
Chictiatton g i ARmRRS R Bicifchbogt B et i PRE B vy
begi n RNA syriessredf the correct site. A manmmalian pronoter will also :
contain an upstream pronoter elenent, usually located within 100 to 200 bp
upstream of the TATA box. An upstream pronoter elenment determnes the rate
at whi ch>tr&%8%8i ption is initiated and can act in either orientation

[ Sanbr ook erg al . _(8198% "Expr.ession of Coned Genes in Mammalian Cells." In
Mol ecul ar ClBRPHRGHCEQ! thE PreseRb AYeBHSR Rith 6APIOY 2esE therwive Aadisatesdn convertiongbnes
are often highliyue¥Pherass bmybﬁv&q@m@gﬁ%égﬁ%&mrmﬂ%dfiraﬁ.&ﬁ&%ﬁ whitH4Rnces
encodi ng mammal iran viral genes provide particularly useful prontter
sequences. Bithingheskill pfthedet. Sudhetediimes aelexplpinednfulir in the lieatura rgalamtroskor

virus LTR pronpter ~, adenoyirus ,Or te [.QMD ( P)., her pe
Si ex vi rlﬂés% leﬁlflgrn%ltméup & /%abé)(rj‘g??’i T a)s o %‘@”’a@%?)eﬁg’f“r%&?ﬁ"ﬁ%%gﬁ”@? g’?fls
genes), d0chiia@®.Nheloveir édnel 988} abilgohi@donte iSPngene (Mal SSxitPeqVIode); usRidd Acid
pronot er sequences. Expression may, be either constitutive or regul ated
(i nduci bl e) girenen BP-Shmene Pt st pdsc Ki$4h draperéven g repsigion b PoHemewoi d

i N hor mone- RESPRRASINEdE absS; 4Fher CNESARFEFROL FRBNRYRANGRE). Bl atE M. enhancer) ,
conbined with the pronoter el enents described above, w'll usually increase

expressi on Fayaes(IRpPresshE$6krB.i Rerbal. 4 duvciicdr Guithte ddadasuliar €larieg (1084); tRs

stinulate trapser jnpﬁﬁzp,pozkvs@,t %Qg%ﬁ@c%aéxﬁk %&’Qeﬂc_pj Q& Il@l%o%ﬂ&' B9U958! Gene

het er ol ogous pronoter’s, esi s "beginni'ng” a he nor nal art

si t e. EdBan@emgerdieetonlfgcManmalioe Crliefl H. Millerand MoP.dtabd edupsi7; €alihSpringlHavbat r eam
fromthe transcription initjation si in either n |, or .f]ipped orien-
tation, or ggboéat‘ﬂ%s #"%ﬁ%‘e"“{}}wﬂ%‘?’eﬁr&ﬁh@%&fo}ﬂﬁ'%ﬁ@]e Siat %ggfi‘f '(S’n(nj"tjln‘éfpag‘lﬁ@ﬁﬁf]‘gr

[ Mani ati s eBioflgy (Ach8Sm} PreSic Lewiog); Bdped, 28i87) Bloker bisviftuidd: PribdifROInd\agidd) ar

Bi ol ogy of the Cell, 2nd ed._]. Enhancer, elements 30 derived fromvjruses may
be parti cul 8Py Editen{Spripgse-Yisdas. Mhey, addHrihoatsy Experistesisd Brmmsdasrr Bolwaes 1
5JAN 2007 mﬁgﬁ\,@%@@@g%ﬁ@gﬂ&gw&), Exanpl es include the SV40 early
gene enhancer [Djkema et al (1985) EMBO'J 4:761] and the

enhancer/pronoters derived fromthe long term nal repeat (LTR) of the Rous
Sar coma2¥i r 8andapdabbreriatieds fad nucled @22 byd &£hin6 aciddodrk useBdmthis spedificai®n.6777] and
from)‘uuman cytonegal ovirus [Boshart et al. (1985) Cell 41:521].
Addjitionally, some enhancers are regul atabl e and becone active only 5 in the
presence of AHpublisetinns patenta@hd paterd aprdicaitpnecited hamsitdre ingrrpr8ad binkd brsfaencand

Borel 11 (1986); icutar, the contents of UK patent applications 9800760.2, 9819015.0 and 9822143.5 are

incorporated herein.

Definitions
25 A composition containing X is “substantially free of” Y when at least 85% by weight of the total
X+Y in the composition is X. Preferably, X comprises at least about 90% by weight of the total of

X+Y 1n the composition, more preferably at least about 95% or even 99% by weight.



Trends Cenet. 2:215; Maniatis et al. (1987) Science 236:1237]. A DNA

nol ecul e may be expressed intracellularly in mammalian cells. A proggthﬂ 0
sequence nay be directly linked with the DNA nol ecul e, in which casg’ ez
first amno acid at the N-termi nus of the reconbinant protein wll always
be a nethionine, which is encoded by the ATG start codon. If desired, D 10
t he N-term nus WMa§*»¥¥&44cl eaved fromthe protein by in vitro i REABBIBYME3 Wit h
cyanogen bromi de. Alternatively, forei gﬁ7‘prot eins can al so be secreted from
the cell int ‘ L h wedi a.by creating chineric DNA nol ecules that
encode a fuslﬁlgtrtlé}%lr %%Igﬁspngo%ﬁssé "orE & "sadere %%ﬂ@n%geaf?laﬁ‘?‘?ﬁ’ﬁf‘ tsmg
provi des f orX segteatsisoexchfivelpef Kot giag hchiOiopidhihdadd gl tb &0 sechlab X+Y.
Preferably, there are processing sites encoded between the | eader fragnent
and the foreign gene that can be cleaved either in vivo 15 or in vitro. The
| eader sequde terhy hejerelogousStesird tg embioldgisal eorspagerts thpiet nal éound mqpeihercie natire.
hydr ophobi c 1 i ich, di,rect the secreti.on of the protein fromthe
cell. The a(@%@rﬁ?oﬁgngfm P %%r‘fs{ ceeluf" B8O FEUIRRLRRIRR SICHRS Rromelis Albenghdbic
that provi déstefoldgosemngiohaits B¢ nd f6ual &ipgRerdh BitleNthey SunFaNGHBH kBhELhd Shen 2
Usual Iy, transcription term natiaon and pql yadenyl ati on sequences recogni zed

by mammal i aRTEtgrdetegologpus tea genc jF apElly Hedgr 3p &he grogt Arpther examplgds where a

t ransl at i onNgiQPialCR8 Rceafkkidrb H96k, L nt.s. flank
t He codi ng sequeﬁceﬁlﬁTﬂe_B' tggr%umslnus o%q{oﬂ\e@b%}tﬁlﬁger%%ﬁﬁ%sgﬁo %)O?Ar‘?quggé}%gfst e-
speci fi c posemt tharsemeqstdifierent proteiny apishdiade podny adempledtin ansifde pedieielinedn al .
(1985) Cell 451:1: §4gﬁtm fe%lljﬂcéf oot eand Wi tel aw (1988) "Term nation and 3' end
processi ng &t gu‘i?aryo PERRRYME,  Transcri ption and splicing (ed. B.D.

Hai ngs and DM d over); Proudfoot (1989) Trends Biochem 25 Sci. 14:105].
TheSe saguengesrigh behlidalbn i RPAFRIRbER ePlen@ hdt B G Sdrat ed
into the pol yp%gt i dgebér?codeld gy%ti ﬁe I%)NA?(BII%?arrpI és 1otf trgﬁéﬁ?sgﬁl%%% Afa

t er m nat er / pyRusietdes uto an pxprestion vectos ThelerigimeSeplitatidnhebiaves san 8uibBomous

[ Sanbr ook eg_. '-' 25s1 QR Of on es. i.n cul.tured mammalian ,‘
ol 1o 1 n R ershiitioddethiEaRh 00 e 1 MRS Mk omihobe oS AT 8856544
PCT11B99100&0@8n ofl®plidds orainhybe richded ddrawectoas espliedincopmpivninhast ceD With &iaig a

pronot er, polyadenyl ati.on signal, and transcription ternination sequence
Bre put tog@aE o wplcalign a8 3PsTion REPT 615 TERRSHSE &1 & Bigh PRy fmEgF fihthe

functiongl preden6LoftBn Bpraitidted#RERS Mthif itfeQBll. B¥Achplcd A OfigiHe B QRE AftorBRbual SO be
included in an _expression construct, if desired. EX_FI’eSSI on _constructs are

of t en mai nt BPh@EDg peayencan whichare effsetive s yeush gndthe virahFeptigeaneffeciyesmRS- eg.
pl asm ds) cgajpabl e of stable naintenance in a host, such as nmammalian cells
or bacteria. Mammalian replication systens include those derived from ani mal
vituses, which require trans-acting factors to replicate. For exanple,
pl asm ds coAt‘AmBitTGeddafice if GfinedRADNA RV/S beffin®icidRREY diffaSRSfrors bt hadisg SV40
[@uzman (1981) Cell, K 23;175] or polyomavirus, replicate tg extremnmely _ high
copy numberSCR¥FOEHdeniitewith the ngjive prisclased ssgiepcs Berppding orrthe gargipylargegpence, the
Addi1iopgl QXARRE&Suaice @%%bﬁ&n@@ﬁdﬁ@%ﬁiéc%é&&@&u&@@ﬁﬂ thehiMadedlare jfovi ne
papi | | omavirus and Epstein-Barr virus. Additionally, the replicon may have
two repl i carrefierablypreatas than(SAYd eg 6P G Uy 80%6, PQ540. 198 YarBPYatonmersd caledatednsimgthe, in
manmal i an ¢ [ I iy 0 I I i ¢ host | oni .and
a1 1 11 oat  Sher U BE SRR A00A0ke todie) RS TABIAAL i M L FRLBAET o
pMI2 [ Kauf neid mbleaile, of 1886 fdvblhichGeicleic d8idodequeticOid rovaded hakmBO 4 Sinleit Acid et
ransf.ormati on cedure élsed

al . 15(1986])Fﬂ£/bl. Cell, Biol. 6:154. The r
Gepends. UpdHERIE REEERPGbY O GiSURRA e GEEHEHE 1 i eenome of BoRErsr Secon
25  isolate, and that, due to natural variation caused by, for example, mutation or recombination, has
a stmilar but not identical nucleic acid sequence. A coding region allelic variant typically encodes
a protein having similar activity to that of the protein encoded by the gene to which it is being

compared. An allelic variant can also comprise an alteration in the 5’ or 3” untranslated regions of

the gene, such as in regulatory control regions (eg. see US patent 5,753,235).



i ntroduction of heterol ogous pol ynucl eotides into mammalian cells are known
in the art and include dextran-nediated transfection, calcium phosgtalmsy 107
preci pitation, polybrene nediated transfection, prot opI ast fusion, .

el ectroporation, encapsul ation of the polynucleotide(s) in Ilposones and
direct 20 mc tlon of the DNA into nuclei. Mamalian

avai | abl e as h%v tgfgﬁgor expression are knogn in the art and |%§HPC?E’W£
immortalized cell lines available fromthe American Type Culture Coll ectl on
(ATCC), i ncEugtes3mn siyetmsnot limted to, Chinese hanster ovary (CHO cells,
HeLa cells, baby hanster kidney (BHK) cells, nonkey kidney cells (COS),
human hepat Eh@lﬂd:isslem‘l nueatide ssyperced das b¢ egreskidpin S2)rietastdifferer? bxprsibesys@fns0t her
cell lines. o I ovi %:{J }SW hﬁ g)ol nucl eotide encoding the protein
can al so be fﬁ%"é‘? Oﬁerﬁs it 120 GeS QAT RUHPESRIPHH Poddetiprnd Yeastd | s

operably Iinked to_ the control elenents within that vector. Vector

constructio 8 ni ques which are known in the art. Cenerally, the
corrponen %@mh ression systeminclude 30 a transfer vector, usually a
bacteri a THOR SKYE are W“dnf‘]i‘ea@‘ﬁe‘?\tm"ﬁ?m%ﬁé RAmeELis aDNAS. JAN

7007 VO 994ea@eiéé1c£§5ré %B%Q{dﬂgmén&hangwﬁ @yﬂ@&qc %&ﬂlﬂva‘aggmt dJ\»ﬁﬁﬁJathfBl)on

site for insertion of t he heterol ogous ge or genes to pressed;
Wi | d type biEasrivipn géa\mdmg aecsle@fmdmetrhctml egmhsltdt aRMNe Anamthm wﬂlshaspem fic

]; egggln tnat : tgar:]ﬁ%ﬁmﬁﬁﬁzﬁ & gr cﬁ? g%%lgéﬁ esn%“?ﬁ acedtrf{%x’ T&gﬁ’l 'g’glngr ﬁg‘?ﬁgﬂjﬁrf’é’f‘ng and

appr opr i at esehuenes hndﬁa)ETATAeHobcsummlw geaud 15 Bebtisé paifs (Bp) strdans 6 the RehstiRioPNA
seq encodi.ng, tgﬁéprrolle“? o t he transfer vector, the vector and the
wild ty \/‘PF‘&'i‘O’tfé‘ﬁ ArTd bexin B%}tté‘d irqet BNApolymesmst 1lHe beetn BNA sypibesis at he
vector and i écitectORE U BiamfaGabrbRBRAWICalécRGRAR MQupstiddf @lﬁ&agﬁéinén%gﬂ’ﬂ { nant
virus is expressed and reconbinant plaques are identified and puri d.
Materi al s dAitadetitend 0p dp 208wl wnsireans of tkeeEATAchdx. e’mpmssrsmmrmtreﬂwnermr e
comer ci al | t J ego
CA(» acgac R B0isRe g ricosh RefBinl el o i R R 5Bk o
in the art eand (1289) YExdwssion e dClbmedSGenee firs MaanohlidniGelis." TeMddeddyri Cokitgr 4l
Experi t ation, Bul | . 1555 (1987) (hereinafter "Sunmers and
Smit h" ;%n l}s%?mf"@’pﬁ e‘%ﬁ{ﬁd he DNA sequence encoding the protein into the
bacul ovirus genone, the above described conponents, conprising a pronoter,
leader (if \dashaiBHYinlg %%oﬁ@rﬂ?ﬁﬂf& s ea@ﬁ@ﬁaeéabmmst ol BRRRRIRlch
term nati on sequence, "are usual asse Into an 1 nter Iate

transpl ace rmmdmgmmalm vifal gqnsmrevidwmcmhﬁy usEfiil propwtes Se:qumcemﬁyamﬂmﬁmlude a

single gen requl ator enes,_.each
wthits 0\;\%/lr.‘1ﬁe§6j fplgoagotcr 8?0“83 m1K o4 rté"é]éf a%ﬁyrﬁg Hﬁ’ﬁ?’sadeg?w F‘}af"ﬁ e
genes, reg lplnﬁﬁ(ﬂd (MMUP&;, mdﬂap&eimpléx vifg ploddolit Vin @i §eguenkcey defingicioat son-
transpl cenent constructs are often paintained in a replicon, such as an
extr orrdgelnepeseﬁ@ﬁéﬁ#me@gmeev Aallothgiopein g5am Riso Brovide st Tul BRMHIEEHANIES n a
host; S uch mBpredsidifdyel tidr coRGindt 9P bi &Qﬁlaﬁéﬂ hﬁdu@ﬁlé? cfépén%fh'g'oﬁ%é bme¥she B thus
al | ow ng it to be nmaintained in a surtab host “for cl 6ni ng ‘and

anmpl i fi cat |lmﬁﬂcem#h$m¢9ﬂlcmlﬁ@lm;§mnﬁ:mﬁlwcﬂl§ed transfer vector for

i ntroducing foreign genes into AcCNPV is pA0373 Many ot her vectors, known

to th f_skill t, h | 50 b d. Th de,
exampl o, pUEBES PG DLy SoTRE FURRELH TP FE EOUOROET GRS OOMT,

and 25 whi GBoveWllQShli$ sncreaBXblessidnaBVeRJAR ehRinRPisRISRRAry Bquﬁsneetamcﬁﬂ om

the ATT; see Luckow and
25  stimulate transcription up to 1000-fold when linked to homologous or heterologous promoters, with

synthesis beginning at the normal RNA start site. Enhancers are also active when they are placed
upstream or downstream from the transcription initiation site, in either normal or flipped orien-
tation, or at a distance of more than 1000 nucleotides from the promoter [Maniatis et al. (1987)
Science 236:1237; Alberts et al. (1989) Molecular Biology of the Cell, 2nd ed.]. Enhancer elements

30  derived from viruses may be particularly useful, because they usually have a broader host range.



Summers, Virology (1989) 17:31. The plasm d usually al so contains the

pol yhedri n pol yadenyl ation signal (MIller et al. (1988) Ann. Rev.

M crobiol., 42:177) and a prokaryotic anpicillin-resistance (anp) g‘eﬁlél\&ﬂw '
origin of replication for selection and propagation in E. coli. 1 5 JAN
7007 WD 99/ 36544 PCTI 1 B99/00103 -12- Bacul ovirus transfer vectors usually
contain a bacowoweiss pronoter. A bacul ovirus pronoter is arrgETIBRoIgEquence
capabl e of binding a bacul ovirus RNA poly¥merase and initiating the

downstream_ (5" to 3") tr cription of a coding sequence (eg. structural
gene) into ?‘?‘&NR?CSK’CEWSHﬁtsgg%yﬁa{l?g?{’&\?@h“ﬁert[ﬁélh%”@r‘?‘ﬁ{ 83%5)i _é@g-t‘iféﬁd]fﬂé’gtﬁ%m
which is usdiBdroit/iRbra6ed defited i thedioh Cermina® AGe (L TRE LAY BarSGAK YRGS
This transcription initiation region usually includes an RNA pol ynerase

bi ndi ng si tiGommg et d. ¢ PEAsBrocpYarbAcadnfaii 74678 A asil frem hamim exadrosgalovisustBashat er
vect or may S \ i.n | ] an_en [ Lch, |.f present,
is usually eg%\lsﬁgpﬂt%”?ﬁ?%gf?%gggr ar’ s(fgoenee.nﬁ BréSst rhﬁ}‘a@%b%mﬁ‘ég‘%%qweha&m iy
regul at éd an theprestrice of invieductt, suchtasia AbmyMme es meabidn @Suasdny-Cofh REICEIrEIR A1 98E) | at e
times in ayiral infection cycle rovide particularly 10 useful pronoter
sequences. E‘?l’&ﬁﬁ{fl"% ‘%‘ﬁék aﬁ%ﬁ&%ﬁ%@%%‘?’ﬁ”@%&?ﬁ@hthe gene encodi ng the
viral polyhedron protein, Friesen et al., (1986) "The Regul ati on of

Bacul ovi rus e ression. ™ im: . T | ecul ar. Bi gl of Bacul ovi ruses
Cod val t ar DB TR FoEh arssied e 1o g5t B A v St B e
encodi ng t Keeqig Gnipd otitite, DNAakoletle gin . whidh Xa&8he firdt anEnacidvatriid N-tebBindBsF . theDNA
encodi ng suitahl e signal,. sequences,can be.derive romgenes for _secreted

i nsect or IT%I%%EWT @?M@gﬁ& 8?H‘§t,h’°§’ﬂ?8’ﬁ”e}§ i} Wéo‘%%\g%'?‘ﬁégglﬁ@“ ﬁ@P@:‘H&TW@Hv gene
(G:a?))orlel | fietN-2imin(s b8 83 cit@ee from 13 pAd) by Ahvirerimabdtivehith cyahdpe@brbiiRe Si gnal s
for manmmalian cell posttranslational nodifications (such as signal peptide
cl eavage, proteolytic cleavage, and phosphoryl ati o_n%t appear to be recogni zed
by i nsect ALEPPElyafEriERIOEING frl a5 be g e e framd the sdbipiertheogrontianedisdl seenting
accumul at i eRmBlSONARRAR! Baflficodt QRRE Rl BSMRRG mefeaga\zégc{uthﬁ%ég onf b : and

vertebrate cells, |eaders of non-insect origin, such a ose derive
f r om genes peiidetifonspcretipmef the faneign proteimin nidoiliaw cellg| Prefefablygtipre agironessing

315: 592; ' |0 i i : - eyden e | ., (.1988),
Vol cc. ol P BitgARPlghly ofe 1ERR) RBRPlo e Rl el SRERR Rl o 1
Acad. 36i . otJBAYin®2 T84 Oéudenmaeimenck LfradmeaiMusia|ly reacodes aadignal pd@ile )cofdprieed S 273;
and human gl ucqcer ebr osi dase, rtin et al. 988) . , 7:99, can also be
used to pr 8\#@3‘0&8 A A i"@h“hil\d/?fe‘ftr’rgeeﬂ’@’o?%f(ée PIB%B%I‘?A"HMCE@M BETOYIERS or
pol ypr ot ei kipdhi 1da8eraX i G8HBL Jf Aldad&rabqueh@ that pRividek forlsderdtion @R PfoRSEAHoteMi t h

t he proper regul atory sequences, it can be secreted. Good intracellular

expr essi onIPAPBRiANSEYS- forei gn proteins usually requires heterol ogous genes
that ideally have a short |eader sequence containing suitable translation

initiati i gnal di TG, st i gnal . 1§ desjred t hi_gni t
the. Nt er nt R egeReCe Bt s e SoRriseusreby=4 B 0RpPEF Selibat 1 on

Wi t @ 30 cyengoRbrpregidhsiocatdd HiokiNraiddon #6p @YbBaR4Hus Rod¢thdB9%th G M@notdr3-
Al ternatively, reconmbi nant polyproteins or proteins which are not naturally
secreted cglgmgs, depk dhesgding sgirienyse The, 3 dermips) of thymatugpRNG i8 dormst by sitiea

ol ecul es thgkhc 906893 RscAphidtal BRaBEOLS FolfRBR 4R (Birmsticl et al. (1985) Cell 41:349;
Proudfoot and Whitelaw (1988) "Termination and 3' end processing of eukaryotic RNA. In

Transcription and splicing (ed. B.D. Hames and D.M. Glover); Proudfoot (1989) Trends Biochem.

25  Sci. 14:105). These sequences direct the transcription of an mRNA which can be translated into the
polypeptide encoded by the DNA. Examples of transcription terminater/polyadenylation signals

include those derived from SV40 [Sambrook et al (1989) "Expression of cloned genes in cultured

mammalian cells." In Molecular Cloning: A Laboratory Manual).



of a | eader sequence fragnent that provides for secretion of the foreign
protein in insects. The |eader sequence fragnent usually encodes 05 A9 ey
pepti de conprised of hydrophobic am no acids 5 which direct the '

transl ocation of the protein into the endoplasmc reticulum After;insgrtion
of the DNA seqyghesssand/ or the gene encoding the expression grmadsdoros
precursor of the protein, an insect cellighost is co-transfornmed with the
het er ol ogous DNA of the transfer vector and the genom c DNA of wild type
bacul ovi r usUsuallysthakborebigsaribed ecammhens, icomprisiipgea prooret, eolyadiglatiorasigeal i gidi on

term nati on, sec%g.nc? of hhe const ruct“wi Ihl usual I%. con;%ri seﬁBZ-Skb section
of the 10 b&EEUTEUAP AT GERBMETTET HOBE ‘FE517°T RrBHGTIRGOHELEr SPBYEHS BRHS| nt o
t he desir edwish filclidhal §1fice BaRbhMictdpfor WitdsUghd MaercBIhcel Fhal BRo BE InclulilRER an
Summers and Smth supra; Ju et al. (1987); Smth et al., Ml. Cell. Biol.
(1983) 3: 21BBreSHPRICUNERGW dsaedshrprerion catrgugty are phign resieiaipedin arpRlicom seehtason
can be 1Nt Qni@BlifoRbichaftichBl BL'pHRAES) Bl Br sile HAIRLARRYS A BBUPLEN o
crossover reconbination; 1nsertion can al'so be info a restrietion enzyne -
si t e engi nepmamalianw@ll$ mebades:. Meainthaiau raplicatios sypene.inchisle Mdsé éarived frad.aningal 989) ,

Bi oessays 4:.91. The. sequence n cloned i | ace.of .t he pol yhedrin
Gene 1 n’t he TRRGr AU IR QTS Scing TR e At Re¥ Sitpie Plasgids ondhiing the

pol yhedri n-gfiraiibd GysaayeficRporntiuies sBsist Bvaeqciewastnesiy ofr t8a75) or

pol yhedrin pronoter. The ne % formed bacul ovirus expression vector 1s
subsequent IBpLSEEK BN EEPlFRtDlogRremgl v high seny numberdp#iemensency althe erpraprigte viral T
Honol ogQus 46U R dnaN e SEfisSoffd ; ¥ t n % and
abeyt 5% ; tﬁ%és}‘ Afcﬁg rrrlaj 8%?{ yso? tﬁggﬁlﬁgegg%gd%%‘%%awgd%%?&rjgﬁs (ieb(c:’t%lggn is
sti 'l wi | d-pepipemeviruagnd HifseireBar vus.aAdditondly, the replime sep hyvetheo regidnatonfsystems,

reconbi nant, vi ruses. . An.advant a f the, expression temis.a visual
screen al | SWPHYIOVARE, P r%’gr{flm@f"?’gcgefgr PEmple WE@SW%%’%‘BI‘E&%‘W%@H A
protein, Wailahyotis bpstoLiciegingynd Aepltftkiiote Fimplss of sacmaftaRh-RkteMe kiuthé gh
levels in the nuclei of infected cells at late tinmes after _viral infection.
Accunul at edegensyrdedeinM Ty Breafmenebalnd 0% o GebnBiBo 874 aphaldEBP {¥himizu s gk ai n
embedded pPgidgss he? ciNBRE A@G4JUSsi on bodies, up to 15 min size, are highly
refractile, giving thema bright shiny appearance that is readily

visual i zed under the light mcroscope. Cells infected with reconbi nant

vi ruses | adhe atmbfoshatonhnoiedare vbed dephdngptinsthe rhesianibenigdukiosthedu Mdthain for

w |l d-type viruys,.the transfection supernatant js plaqgued onto a no er of
et bel MEytion GLpRHTERS RIIRHDUS HCBgRran efls R Wofas B StREREREL e
plraques ar QeftmafeBMdedRaB cctidREcdidi@h bhodPhdid HERSGARE pbhi9brehd edit@BRINGR tion,
(iyndicative of wild-type virus) or absence (indi Ca{)l ve of recombinant 1.5
JAN 2007 \woeEastBsion, gechopegpnoencasulaton of e rpbyueieotide) in Spesamps anddirect
"Curre Pr. j b ‘ Vol. 2 (Ausubel et al. eds) at 16.8

( Supp. Q?O, nﬁggwé&%% %ﬂ%@%ggéh, supra; MIller et al. (1989).

Recqnbi nant bacul ovi rus expression vectors have been devel oped for infection
i Nt o sever MfarhifsiRGtcel! Giakd Sraildbl aschoslIFbeexpfetici it Ridvn DAk irOXid idsiade axe been
devel oped for, inter alia: Aedes aegypti . 5 Aut ogr apha_ cal i forni ca, Bonbyx
mori, Drosdpmertalized celhiings ayailable @ﬁ@dg‘pg@fﬂécap TuBs purErColisaiprfATCRyIncheding 1
(VD 89/ 0200380 GalaOE Chickle ke AFSHIG) ol Bk oM 1A Stnct 196R)
Nature 321:718; Smth et al., (198 Mbl". Cell. Biol. 3:2156;: and see
general | y, célisagwnkeyckidegy qell9 FIPS)H humay hepetocdiular cadeipom®Bialls (e2 lep X8), a el | s
and celJ. culture i re commercially available for both direct and fusion
expr esgsonng Herﬂ}c’gﬁ,g{ %r”glfn%%ous pol ypeptides in a bacul ovirus/expression
system cell_culture _ technology is generally known to those skilled in the
art. See, Da! Smith supra.

The polynucleotide encoding the protein can also be inserted into a suitable insect expression vector,
and is operably linked to the control elements within that vector. Vector construction employs
techniques which are known in the art. Generally, the components of the expression system include

30  a transfer vector, usually a bacterial plasmid, which contains both a fragment of the baculovirus



The nodified insect cells may then be grown in an appropriate nutrient

medi um which allows for stable naintenance of the plasmd(s) presggbhhem7
the nodified insect host. Were the expression product gene is under*

i nduci bl e control, the host may be grown to high density, and expression

i nduced. 15 Alternatively, where expression is constitutive, the product
wi Il be continu¥88¥3654¥xpressed into the di um and the nutrlgﬁFfﬁ@&Wﬁn1nust
be continuously circulated, while renovifg the product of interest and

augnenting depl eted, nutrients urified b

Fechni ques. serorte i 8 FteRiesriion B R et ot e BHEGlogt5carln Ry Eetesp be
exchange chreaprassed s afityype BicaloviruselitGiséq@pite h@ﬁdl@gouﬁe eI byl @irasispRelfic fragment
centrlfugatlog_l sol_vent Etﬁ\ctlip ﬁr the |ike. gpr'EﬁS te, the 20
product may bEetgpsrXreigy thisllgys fopie @aﬂpsroearecw%me TP PRRTRIORINS gEnErin foul | y
any insect [heHagilfarudbéndhie); aiceapplopRat® MSdcERBCtelldbnll BRWIRMEMM or result from
| ysis of insect cells, so as to provide a product which is at |east
substantially free of host debris, eg. proteins, lipids and pol ysacchari des.
| n or der 5t o Adisr wiserting the BNA Sésxw@fs@p@ﬂmg theprowiinta tite thosfer veesbt, thedestorad ther om
the transfor I X ressmn of
t he reconbi r?gﬁ?&%r@{aﬁ eﬁb@%%ﬁgecgégqﬁerﬁﬁgjgng%P%ﬁ ese cgtg%dé hr%ﬁsw %I’y
dependent upemalibwel ﬂomabmbthTlﬂ@htﬂ«agﬁdecohbm&lms i lBpresesticint] ircxBMbiane plajaeh | y

ascertai nabl e h 0 nay ill the ,art, .based. upon what is
known i n thé'eat?‘@tlhc‘f ‘1“1% ‘:f{mg" %@ﬂ‘im?ﬁaﬁls Ofa#a&ulﬂ’aﬁvflfﬁrfﬁﬁfll FESSIOR FYSIR and
whol e pl ant agepRkefiab BVASE ﬁfklﬁ?dﬁﬁ S48, 58PN, InPinbfid, SdnlDiegd 2R PMIABYcPLANT
celEﬁlar geneti c expression systens i ncl ude t hose described in patents, such

5 1§ ANThess 2echigyes ayezmaerallyiammnpo thogrskdled injthe arygdsfubip dessieed inSummers

ol ant col | Gl Tirs TRae pldthegl el h O S SRR, 05 R0 L ST Sl 0

(1991). Desend phitidhs of plant protein signal peptides may be found in
addition to the references described above in Vaul conbe et al., Ml. Gen.
Genet. 209:33-40 (1987); Chandler et al., Plant Ml ecul ar Biol ogy 5

3: 407- 418 ( Poguyp insmgpgths DNA giquince auseding the progingatodiaimeyiovan \ecnams; Hsteboys et
al ., CGene 53 s?é@d%ét@pon@é@%@upn\m%aiﬁrbr%terefea&l- Gif deHH'ﬁ %bﬁnﬁh@eﬁc&qﬁl@feg
15:2515- 2535 (1987); Wrsel culaf M cfobio 3:3-14 1989)
Yu et all3, Genseriptipp tammaberp sqquese,) are Asuplly @fspipblpd inte fan tlwe*ﬂwétgtfl EansRipeemght
pl ant gene ell'b‘i)@é [ fesRehish
enzynmes mdgce &}a%g}f@%cet%lg Ic acl gtrlﬁgg%%talg?gn%ég%dﬁafl;?dﬁﬁaa‘?c;ﬁ{ehseangd A
MacM | | i n Gelmmatmmultqpbsgenqsmcmﬂaﬁme@emﬂomrabmlrmh@smdalt@wlemem|oetsqupB

Wil ki ns, L£ences
t hat descrl Beene%it? %élraf)htb?ﬁ%o?l %% ?ﬂk%ga&%at eﬁ%ggﬁga té&elﬁp la%?ﬂe%&eﬁ%%
2:1027- 103sfteros)zinddums repliconl such asm@mchr@n@qmﬂ <Raen (%glﬂm)ldS) sppitle bf tably

Hi ckey, ,RPro 3

t eclgn qags ﬁ'alcl)]viuﬁér{c%m?%gg sulifls abﬁ‘g éhu;n ?] %ﬁgﬁ’u‘ﬁ‘@%{ﬁ% g%%ﬁL r?%:ég1 ?@é ?%?g % ed
intg/an 15itéxpressthioed loassmbteélosicfmpﬂqnmgmgd gaplifiratony egul at ory el enents
designed for operation in pl ants The expression cassette is inserted into

Gownst r cam FRBOHE- BYreaetly wad CFREL Sl P Borare ERBPLERLRR A Yioant

host. The gaspBRNMady &ﬁ@i’li%&@fé§kﬁﬁvxln|to lae)s@a‘)f splias ImedarQha%lalsa|beéH degighedi Mthese
pr ovi de necessary characteristics to the vector to mt the vectors to

move DNA fr Bi¢lude Tor sxgmRlst P YL Ui (Wichglers thepolybedsingsiagt C@Pwafrowoﬂ%p 28 1ged 1 ed
pl ant hest. jhe lmah&s b achef tﬁsh&g L2 BAGSLIRY doGRtRtunUfm Wt APerge%fL%@% ¥nd

provide a broad host range prokaryote replication origin,; prokaryote
sel ect abl e Fembers; Visglelgy (19%9) AgBbbact eri um

The plasmid usually also contains the polyhedrin polyadenylation signal (Miller et al. (1988) Ann.
Rev. Microbiol., 42:177) and a prokaryotic ampicillin-resistance (amp) gene and origin of

replication for selection and propagation in £. coli.



transformations, T DNA sequences for Agrobacteriumnedi ated transfer to

pl ant chronosones. \Were the heterol ogous gene is not readily anmena 52 EN @
detection, the construct will preferably also have a sel ectable nar t—,! Z Z|e
suitable for determining if a plant cell has been transforned. A 25 general
review of suitable markers, for exanple for the nenbers of the_grass famly,
is found in WYRT¥4nd Dons, 1993, Pl ant, Mol . Biol. Reptr, PETfIBO9/0003
(2):165-185. Sequences suitabl e for permtting integration of the

het er ol ogous3R@EHRR ﬁaasremb&mm%uaﬂy%eﬁtmg%mwr@g Sobep Art%pﬂmé‘ﬂr%ﬂmtem%%e

m ght include transposon sequencés and the |ike for hono

reconbi nat i ¢1iNAseaneslce Cf?f@bhrlof @e‘éju@ﬁb@ww«l&ﬂi\l@ephlmrasamdbmnammhe daymspéans

het er ol ogougs nt 0 itabl e karyot e
el oct ablo. taric) EnehBflt EAAREEL RS sl Hen RS TE A BSp SeBhihene
PCT/ | B99/ 00 20Busdiptiominitiatibo tdgim hicthisasualyppiadet Iproking! {oethe 3CHal dfMe LRl
DNA sequences enc lr}z%naddltl ognal functions. may also be present in the

vector, ds iFEYRIG TRt tiateR seeinpusally inglydes apdihia ppiytmergse binfkingssif puast t

i nvent i on MBYrahepia ks s A BRI mwe&ma@igm% hal/Of seBXR B8l the
protein(s) of interest. Usually, there will be only one expression PchasSet t e,
5 al t hough emenhancemyhichaif@reserags bvelly Tisel noetb@mhmitgem Exgrssionmayassathte

w || contai PE hﬂte?qpéoglktﬂ@tl\;eo t he heterol ogous protein encodi ng sequence the
follow ng e Ene ronoter region, plant 5 untransl ated sequences,
initiation codon dependl ng upon whet her or not the structural gene cones
equi pped Wi biu@Rs gerR8 AbahdafiBSadclibld a@&te%ﬂﬁesﬁﬂ m%dl mc%n Eﬁéﬁﬁ%ﬁég iafgyence.
Uni que restriction enzyne Sites at the 3" ends of e setteal |l ow
for qﬁasﬁo i ngseful pomotenseauEnCesr Exaéml@tmomle \?@E‘F@FS de}:ﬂﬂd\frbmtthﬁrguh@gmu@n@md virg

sequence ; invention
s egﬂence en %@ﬁad;ogtp BOZEH% nglte%%%{ %’F h%?)t lﬂg?‘ %%l% O%éﬁ (li:3 %?i‘ﬁmgmlgl \éﬂe k’l‘pﬁ%sﬁ'tofldén ‘whi ch
al l ows pr ocB‘&sngcuamdholbgyaJnyb@dm*tmm (calf Waher Ipoeeflee); IEPORubA PRE.ARY 83¢ gnd 1BAd

desi rod. pr ol RAORS St SIBRIR a1 P Nk A Rk Gt ol SRt part

the transcriptional |nitiat|on region will be for a gene which is expressed
and transl ogghe og )/
ahi ch pr ovi g froviitd Ml SERCLARLLEN calbe BRI &b Bl SPRLPRRELS 1 o

t he prolf%i nbaghlovintsgraeins. sncrh 4shths bmyqvxmhpolphadnmge(as Xcmonenteealeswsm Gendye

of 101 ont |y 0P QLR e Al borrmla sSL BT ep SRoabie etur one

or scutel | ads sRpphltpegide dlenvagy @fotdolittio cleBeupeNEO IR ﬁlﬁﬁrﬂfauadl)appe&aede refdniRdby 1S
not required that th protein be secreted fromthe cells in which the

protein is gt g5 éQf signalsgequied forysgeretion; and nuglgpraceyRulalng 45t IPPFE P ben of
the recombi d%ﬂ&}veﬁ m&e&me m»er%b,@&%eﬂmd%&ebﬁé &u@ﬁperd@é%gﬁ&l-ﬁ;ecf Sl S8 d
gene product wll be in a eucaryotic cell it is desira det érm ne

whet-her2Ganythererderied fiom gamnes mcmhgwwﬂfeammMMQ geaic €980k ﬂ\bl‘urv\ﬁ! §:5%%e
proc ssed S 1. 0 r 1SE. .
site-direct g%ﬂan etlmg;heg%gﬁg g%{pntdﬁe[‘q%g Y%lﬁéﬁereg?ldg‘?%@ ‘gjgﬂ’coé(ne uct dg'? %)29’
prevent | odiuagndl p,(ﬂmxtlnen abf(1985% Papenisfl o cavk SSalB4 263 808 ahare [IRB r(Miyajmdae:t 25
Reed and Manl Ce 1: 05,. 1985 The vector ca crain
directly irfto %kﬁﬁf“i‘g ?73 ?’Hglén EIFICW@PQBH?&M%@“FBQn‘gaq‘él?:pé‘afﬁé JaPF Psfer
t he reconblgga}gédtpmwd@fﬁggmmmmgectﬁen Genet, 202:179-185, 1985. The
genetic material may also be transferred into the plant cell by using

pol yet hyl ene glycol, Krens, et al. Nature, 296, 72-74, 1982. Another
nmet hod Zff imtelcadbiedrit pm‘lypﬁptidnmrlml}(prcacih thag bg mgmtssed Bltrhée@blarly or, if it is expressed

with the proper regulatory sequences, it can be secreted. Good intracellular expression of nonfused
foreign proteins usually requires heterologous genes that ideally have a short leader sequence
containing suitable translation initiation signals preceding an ATG start signal. If desired,
methionine at the N-terminus may be cleaved from the mature protein by in vitro incubation with

30 cyanogen bromide.



1 5JAN 7007 WD 99/36544 PCT/1B99/00103 -17- velocity ballistic penetration
by small particles with the nucleic acid either wiwthin the matrix of, _su Ih
beads or particles, or on the surface, Klein, et al., Nature, 327, 71)571@”7
1987 and Knudsen and Muller, 1991, Planta, 185:330-336 teaching particle
bonbar dment of yhakkh&y, endospermto create transgenic barl eyp-Yaloaigt her
met hod of introduction would be fusion ofjzprotoplasts with other % entities,
either mnicells, cells, |ysosomes or other fusible |ipid-surfaced bodies,
Fral ey, et alltemaffreyCreconMaibdnt pofigedeinsSe iprotdiSAvhich%ire Add 8RurhBPBeretkd 88 be ElGetECt OF
may al so be i nt %oduced into the plant_cells by electroporation. (Fromm et

al ., Proc. &M the masecelldyjcreatipg chapened A “’1‘@)@53@?‘ thahencpfes? fugemprotgireconypitaed

pr ot opl ast s off &aBdre6due ' 0 ] ont.aj_ni t he
ene. const oot ET SepEARTIANRR oV R PR, o uPRASH fRefPRIBLA e

per meabi | i zéeafiir seavprse Angrmens ually engodeh e signal pepdide toroprised of Hyérophabirantisio acids

El ectropqra [ a reformthe cell wall., divide, and form

pl ant ca?l ugggckldﬁlﬂ%waeﬁ{%g%c%gémn (\’/Sfﬁl?ecﬁ{mﬁ?ldf’t(%li’eaes gPIasINC Elieplugy ot ed and cul t ur ed
to give whole regenerated plants can be transformed by the present _

i nvention s fiefialertMAQH eI bRueice ah PSAUELGE MU IRTE tHOBLA ok }n‘gdu E%%%Lcﬁ'r red
gene. It is known that practically all plants can be regenerat ed from

cul tured cePf the proteiis apjirsseiwsl] hoshed qoekrangfopued wish thei heicrdogono DAA ofithp apnsweci es

of sugarcan Ugak ; L LrWt and ofh trees unes and

veget abl es. 9egttf)()?ne i geglg'ltnéc I%ﬁ%%’\fvgﬂq %%aﬁ‘é, VFer %S@%lfyefo't?ﬁglﬁﬁ%g%rﬁfé’Fﬂ“E%"é
gener a Fr agarditanschipionSermidationsag @nce@f elefopmstrn will tdbldy éddipriseld 2-SiH bR of MeONA,
Gitrys, in num . Gerani um l\{ﬁ{%hot, Daucus, Arabi dopsis, Brassica, Raphanus,
Si n;?)a s 19 at Pasplevirgs gsapme, fylethqss for mtrogyrang Resgrplegous JANA dptsj thn desied site imthe

Sol anum  PebddfioRirusirds 48 khdvn ilYBleQFafRe SHhGBRRhe Thnitd Sl %.Q&@m&;@ﬁi}w&a’
Bronus, Aspar zj@%s, Antirrhinum Hererocallis, Nenesia, Pelargonidm

Pani cum Pe#ni®étCaHh Bi@atl 880 12486; asbheckpw andSSiupingts (k8P8., FoCeramples theBrsentimall | a,
G ycine, Lol ym it ra...Means for regeperation
valy 1rom spaiPinio €Ede sl bE Yol et dehiThy ROfo B Buni L8 TS ek ReolrR g

t r ansf or nedingariidncph als¢ be intrd rastrictiog ennmiecsite efgitdeeednatoakodesig@Uacgevitusigsnd. i r st

provi de Ll us, ti 25 is f nd shoot be i pduced from call us
Pra " subCequle § (3785, Biaeas #aPIBE A SRS vhst Fbern pESs o1k PAIKRSER. {1 om
the prot opl @at irSte PGREEON vecld Sis BaMi¥h b¥ASs' @R T HoBhe&inldhdifidtequaltts ¥RSst 0
formplants. The culture nedia wl|_ generally contain various am no acids

and  hor morrssitiongddewagreamaf the gakyhedsngremetefs. " 1t i s al so advant ageous to add
glutam c acid and proline to the nedium especially for such species as

corn and alfal fa h . 10 nornal 'y devel op, 30 similtaneousl.y.
Efficient rihgenﬁtﬂya%%& Eﬁwﬁ{wl espeeh%s%onn Y?%(kaor?{r%ﬁfba?ﬂue%ﬁ’ E’*ﬁgaggi KEe %é?tse%t}r;i)as on
tEe 15 JANcM&mt}@MiﬁﬁMoB@'ﬁser&Q{bﬂﬁd ; fiéhoccd8 at lbw_ﬂeQﬁc_)icﬂ]E)et‘ltﬂlbﬁl aobtgse. |f
these three variaples are controlled, then regeneration is full )

repr dugq b@dg'ra%? 7k fwsythypaonty ﬁ1L éawsmf%wedé%ﬂ COEGFSE”??P@%@M%P’PF frigus-

desited profiRidhord)fa MddalidMeeRidPid iIRVRPRcENGARE Githsed. Andli{Rfpab HELYrestiBe
protein may be extracted fromthe whole plant. Wiere the desired protein of

the 5 i nvebistmo is 4 visualseneen algwing resombigantpgvsgsio bedistipgnished. Ebg podidedin protein,
Alternativ ; J I.y.Ql - . ly O hssue
ot i B 800 L MILESS e 3P B, i ol s

at late times after viral infection. Accumulated polyhedrin protein forms occlusion bodies that also

25  contain embedded particles. These occlusion bodies, up to 15 pum in size, are highly refractile,
giving them a bright shiny appearance that is readily visualized under the light microscope. Celis
infected with recombinant viruses lack occlusion bodies. To distinguish recombinant virus from
wild-type virus, the transfection supernatant is plaqued onto a monolayer of insect cells by
techniques known to those skilled in the art. Namely, the plagues are screened under the light

30  microscope for the presence (indicative of wild-type virus) or absence (indicative of recombinant



protein between cells and tissues. The nixture may be suspended in a buffer
solution to retrieve soluble proteins. Conventional protein isol at g{} @2@7
purification nmethods will be then used to purify the reconbi nant é
Paranmeters of time, tenperature pH oxygen, and volunes wll be 10: adj ust ed
through routingoyidsass to optim ze expression and recovery péTmb,aﬁ@J ogous
protein. iv. Bacterial Systens Bacteriall4expression techniques are known in
the art. A bacterial pronoter is any DNA sequence capable of binding
bacterial RNRpOF geebsmadodiad "Cwran Brofopys intdicrhbivingy ¥aln® (Bishbd ptaah 2s)iaptd.On of
a codi ng se c en i r‘[Rl\IA1 pronmoter will have a
transcripti nﬁ}t ﬁg%)o%&% g"igf%“ﬁ@“ ]\lr&]sn%ﬁ%&a | aced proximal to the
5' end of the codi ng sequence. This transcrl ption initiation region usually
i ncl udes an R%mmnywmosms%ﬁegm vedibi8 hﬁ’ﬂ:d)céh &ewaeﬁéaffbxﬁﬁk%n b bdvalal ﬁlElec?' t e
A bacterial pronoter may al so have a second domain called an operator,

may over | apcdls- FagraprlnreRmiingat Wﬁ%@‘@@éﬁsmmen@dwbeecefpr mrcifram&esqagymem s
begi ns he S vV d u nsc on,
as a geng r e’ga?!e‘é’%%ﬁr% fo‘?ﬁ@rcﬁ %%%g O’c’f ‘?ﬁe op er a(?‘m %5285 ‘%(5’ ‘;er‘J ’FieFf?ﬁ %fdlt
transcri ptr E)‘nclmfvhazasqnewom%otlgéma Caﬁomretaut(r%).ewpfoesssuom WHyhtQDIBGY Nhfdrd he
absence tve re t r | e such as the gperator. In addition,
posi tive re .glt% Sﬁ‘“}}ﬁ& 83}:#’@\‘;5@9 Jgg,l ézb%q’\é“daﬁlgﬁ%ﬁ . Frasredt Al 619991 #rg
sequence, Whiggheesi beprm@eﬁ235§ usually proximal (5) to the RNA polynerase
bi ndi ng sequence. An exanple of a gene activator protein is the catabolite
activator protein (CAP), which helps initiate transcription of the |ac

ope n i n ESebemicHi enlted MCdlﬁareZEmmeﬂclal}y aiRdiabladet both ditect 4nd $6don Apressio &V -

equl at ed .ex on nay therefore ei ther positive or
negatr vi‘? tijFeE%‘%lB P?%B?Pt‘g‘?fﬁgﬁg PR/ er"éﬁﬁ?é‘?“r?@'“?‘?a‘ﬁﬁ EYuE: teehmologia iy sepradly
encodi ng %%'tbﬂm@@&l&n\r@hﬁi&%}‘tn&% 43" Qvhelers BAd Shkbprdy useful pronoter
sequences. Exanpl es include promot er sequences derived from sugar
met abol i zi ng enzymes, such as gal actose, |actose (lac) [Chang et al. (1977)
Nat ure 198: Tﬂﬁﬁﬁc}dlfatndseua:lenm@ théxdishi grovanial anepﬁﬁpimndmt mdﬁmﬁ();vmdsmmxe ffor

sequences d ved f rom han r

[ Coeddel e %:E, "ﬁ‘ﬁrﬁ %5"“5@ RGP 6"5%%"‘%%% e ?9‘“"‘1’{3%59%’8){

Aci ds Res. 3@“9%?_@6&;{@%“%%% uéﬁ;l‘;rgﬂ; ﬂﬁgrosé gﬂa%&big;dr%ig hlﬁgr%eﬁﬁtyl:\’aﬁi exPredsioh; m&ﬂﬁed
atent 4,7 n - e t amase
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I mat ake 1 re 1 e 4

oD or oy SR D10 LG BRGT o B BLodctaeAy B8 foB el by, SicharebPgRes =

synt heti c phewtRtphyhi rag: hHEDC N @ffinf§ CdhForhafoghaphidl @na ksBarigd n&ird}rﬂzﬂog?@h?a@fcel’ i al
pr onot ers. FOI’ exanp SCri II on acti vati on sequenges of one ba%t erial
or bact eri GHERICFFSAPEY E’r%”mﬁ"é‘ fogationy solivent extrstion, 8y the ik 45 aPRIgRIiats the

anoterag acﬁrarubtahayqre fhrafet irifed, Q@&Qurl@bﬁmﬁ & rem6veRabstdalfy anp dchgtbicths ByRni d
promoter [US patent 4,551,433]. For exanple, the tac pronoter is _a hybrid

trp-lac 10 aﬁraér?oﬁeerte‘wﬁbwe%nar reg fFom 'wase%%&cevs Sk 19 BROVidpRPORUS BhisBnces

that is reguidda8ub¥antiB, ARGS hb6LBERS S rpr&témrr ld@hn@dorys;{cmﬁ.aés Cene 25:167; de
Boer et al. (1983) Proc. Nail. Acad. . 80: Furt hernore, a bact eri al

pronoter can include naturally qccurrlng pronnters of non-bacterial origin
t hat have tlherdgbid Cibtta}n protety mbrttsagm,er:doaﬂbuﬂnwomﬂeilrrémafseframdhﬁ mfoan@ts are

transcrrptr rr| ronot.er .oN- baterra orr can
al so be cou‘g ub%f u'fad% [aidl 'XHS anoﬁﬁg?r SSPnO% 5§e§° Em ct)prﬁr%n d’é‘é‘ n?e‘ilel s .
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readily ascertainable to those of ordinary skill in the art, based upon what is known in the art.

iii. Plant Systems

There are many plant cell culture and whole plant genetic expression systems known in the art.

Exemplary plant cellular genetic expression systems include those described in patents, such as:



pol ynmer ase/ pronoter systemis an exanple of a coupled pronoter system
[Studier et at. (1986) J. Mdl Biol. 189:113; Tabor et al. (1985) P c_;@@]ﬁ?
Acad. Sci. 82:1074]. In addition, a hybrid pronoter can al so be coi%r"'

of a bacteriophage pronoter and an E. coli operator region (EPO A-0 267
851). 20 In addition to a functioning promoter sequence, an efficient

ri bosome bindiM@%i%6¥ is al so useful for  _the expression of P BPYNBenes in
prokaryotes. In E. coli, the ribosone bi rdr ng site is called the

Shi ne- Dal ga ) d I n,i tion,co ATG) and. a
sequence 3- g% %%?rsgg‘?%gggﬁ\%nén d?ﬁf’@gzﬁgdﬁ*égﬁ‘i“aﬁ%f“@&s‘?. E%“eébg’f BAALBF the

initiation ehkdaell pSturdles EtenalhscnﬁéHQJZ/EZ)enk N6k A0k e rdsnd 3846 1 -3888 (BIO15 EORE i8S S

t hought to p{}gm)te bi ndlg] of NMRNA to the ribosone by the 25 pairing of
bases bet weBhPEHP P SHETElRTRRIE Ay i dound iarddigen o the dtferencss desbed abows inz et
al . (1979) Vaﬁemsee@azslma@& @@Ebr %46138.0j ég@mw&l&ea al, wﬁam&g% Ry, In
Bi ol ogi cal ul ation and Devel opnent : ressi on (l

Gol dber gér) ]‘ 4 lﬁdf(?ﬁ“és}@g@r@ll(aﬁlylotfh@ﬂ gemaE 1a17as8 (HSBi)kBmlyﬂbﬁmei abjeGes 5585336 ak

b b et f cl
(| bosore b Ads AR uRke L SERRATK Bk Bkl 3%3 BRI G9% O FLPNEH 50
2007 v\loI 9?mmwomz-1eagsmmaa zoeneAszv-gmxeg:?l el dﬁﬁi‘lpgen epméh e@ﬁm,BNA
intrace u . ronot e e ence nma ect | nNkKe Wit t he

nol ecul e, ‘?f R}%ﬁ‘s gé%fésst"ﬂ@y?’] g’ﬁ?"‘é‘?ﬁ“ﬁa &&%BWL{{C aflﬁégw%@wmewsandpc%%ys
be a net hl ABbeRdlic Wil & HeFoBRGRHA] T8MesHE T G NHIRY, GitteAAs: hf 4 gu%%km%m

methionine at the N‘termnus nmay be cleaved fromthe proteln Invitro

i nCL}tgat 1on HNprialogy.a Notsehn Br Sildes, o, lﬁﬁ%ﬁ‘ltmﬁelrPuthhmg/bmﬁtednLondom 1. @1-52.

i ncupation t | h et das

237). Fusi %énf&gr% gﬁﬁs&%rg)w éra}r)llgtgﬁlgﬁlﬁ;% e? ggealgsr g’f: “'e“ex%’%’ éﬁgq&p‘zq uaI ly,
a DNA sequema(lém)ﬁdmgt AherMBR X &BMTHMSme‘)D) Benlef ardHicked G080 M. Magter i al
protein, or olbgzrw @ﬁbﬁ protein, is fused to the 5° end of heterol ogous
codi ng seq 1?% xpression, this construct will provide a fusion of
the two am no acid sequences. For exanple, the bacteriophage |anbda cell
gene can b q I din
Pacter o, THEPAZSTRY iechifquss ket bl Sacgedhli s AER SR D9
processihg epreynm d@isadt mnpxai)lg ganett rguistotyhaerbentst desigugfaigeepition i plantst dhwe t he
foreign gen 1984) Nature 309: 81 Fusi o roteins can al so
be. made v roPEReRea s Prored B deutd tiferoByedpr HincoR PR RRE B [ pe
[All en et aind c(ok&&?e)a:anrorBltﬁé eghesion cassBite shitdbif foelexprtssion (ih 9B Plant) host>e IThe

M crobiol. 135:11], and ]ﬁ%e[EP-A-O 324 647] enes The DNA sequence at the
15 juncti orF°B‘IPa‘P‘P1‘bseﬁ\WB°eé|‘FP YaRoEgin AR proyid PESFETTRY CRapclsticg to the
cleavabl e Sjghy 1ok tBE v@é&ﬁm Iﬁove' ISNA ol SHérddiRht f:lHﬁlh?HosQ rsﬁ&k?&srbacé%ﬁlfb e
fusion protein is nmade with the ubi g itin region that preferably retains a

site fot0 a dspicrdadant bpst. chhe\pasic pastgria weatonronRet will profereld e peividg 2proad beste) to

For o gn pr QP PRAE S, KpATEREALA it Eolanle AN ahd, fr TohcABRn Rt | €

7:698]. 20 tAthenmbhs./é‘IQNA Emumcgmfopr\gtcﬁnammﬁ-media&d tbesfaee phhedhrdmasomede
cell by cr in ric DNA nmol ecul es that.,encode a fusio

conprised o gﬁeéﬁ%ﬂ“ OpBH e %‘:’é(‘:ﬁﬁg’#‘?’caé“efnf‘gﬁ Idsechqnathe E)‘?“B'\r/‘i‘cﬁlgﬂlé)ﬁﬁgmgleé’#%t i on
of the for Qiagcﬂa Bél @ Bid mhRetitat ifaBle[fbiSddiatiiihg 23340t 38Phas LEBE tGhBitdkd. A
sequence fragment usual |y encodes a signal peptide conprised of gydro phobi ¢

ami no a®i dsEeRfrRldRvie pRitaklnmatkers; ot PEIMRY for Hie mambewioh treeas (amly. edpyad iThe
protein is \thtnpﬁ aﬁ%ﬁsetl% PRLPAVEN i 0 g}t ]r(g)dmg 1ggr am posi tive bacteria) or
erip e

into the p asm c 25 space, |ocated ween the 1 nner and outer nenbrane
of the cell (gramnegative bacteria). Preferably
Sequences suitable for permitting integration of the heterologous sequence into the plant genome

are also recommended. These might include transposon sequences and the like for homologous
recombination as well as Ti sequences which permit random insertion of a heterologous expression

30 cassette into a plant genome. Suitable prokaryote selectable markers include resistance toward



there are processing sites, which can be cleaved either in vivo or in vitro
encoded between the signal peptide fragnent and the foreign gene. %‘AN 7007
encodi ng suitabl e signal sequences can be derived from genes for
secreted-bacterial proteins, such as the E. coli outer nmenbrane protein
gene (onpA) [ Mawwoissedssal . (1983), in: Experinmental 30 Mani pubciyiBesiooads Gene
Expression; Ghrayeb et al. (1984) EMBO J. -B¥-2437] and the E. coli alkaline
15 JAN 2007 V\Q 99/ 36344 PCT/1B99/ 00103 -21- &hf&OSphat ase 'si gnal  sequence
(phoA) [ Oka BRtibigtics purl asgmmpridin or [REpqyclinge Siher BAYA segupners auppding\addiipnal funstionsonal
exanpl e, thengi gnahe pREKENEe etdr N8 iAlRAAiRkLASe gene from various Bacillus
strains can be used to secrete heterologous proteins fromB. subtilis

[ Pal va et al. (1982) Proc. Natl. Acad. Sci. USA 79:5582; EP-A-0 244 042]. 5
Usual Iy, trafibemighdic and telenilesadfitiensubjeciinvenesn mecbgintiaded iy ahatir@kion cakete
regul atory regions located 3 to.the trans|atjon stop codon, and thus

t oget her w tﬁ’gteﬁ%'eﬁfoﬂi‘r?glﬂﬁpr?tle’éﬁf&ofﬁé’:"?f‘bd ﬁ@h&éhﬁ&w&b‘?e OIS X RIS ERIRRAsSStte,
direct the tiigRssh i} drefbrdfire #2siBRNANVRIERALRAR cBfedor RSkt S boteQn b Sidition

pol ypeptide encoded by the DNA Transcription term nation sequences
frequent |y itedhulricrpigous pricinensgdiog sequense thedeloning edepientd cspromptairegionpldno i ng
stem | oop st i 6. I ] i tra riptign. 1 anpl es

i ncl ude t ranéﬂgﬁ%ét?%%ehF@%ﬁliaﬁg{a:n%n&?é%%ﬁ%%@dg? i"@gtéﬂfo E’&% geésﬁg%u%%eﬁpgqr?%ng
pronoters, asuidpedsithloee,tanga gremseriptivnand aahslatias evainkticSeqichey. UriggsihieionC

genes. Usually, the above describ conponents, conprising a pronoter,
si gnal sequé g Fifes Te'gi’ ? é’ﬂ§§ e“‘i,s(fg%?ﬁfa%s? WAORSESY; IBeRiPR ¥YO a prygxisting vector.
transcription term nati on sequence, are put together into expression

construcies. | t J Is in replicon, .such
as an ex%orsac%?lg{r?o%s%éf’?gf] céicﬁﬁ%eé%%%iém egé ?(%Iag‘g %@é&%ﬁgg %e B%SGSD F g’l‘)’Frgtmn' The
mai nt enance sequemchastdingihe hrogesn dfdntrest wall enchée o signbli reptie wihich allbhvesj@o’ssing and
replication system thus allowing it.to be .naintained in a prokaryotic host
i Pher tor ‘EbRpediop shie e St Hndatecsnd SallanriY by ebupied ko el
replicon mayinle Whdikest tBe ddsBd [R6tein@fthe GRRYL TR BermBlaas NSifbe, Hr he HbsCRBY the
nunber plasmd wil| generally have a copy nunber ranging fromabout 5 to

about 200, drseritiang ynitipng region pall ke derid gepo whichys sxpressast andirapgjoestad; dsing opy
20 nurbes pl Asi i, bl BipfSEAR YighAepidd Pich H351eABP HhnsiRaticA) Gnd Bk
preferably at |east ‘a ct)eutp Qg{gatpl algﬁn: 3%1% Eit hgrﬁg hfsgiﬁ or S?%%‘ cb;g)r;l/erqr%u?mglesﬁ
vector may (wowds & tragslocdibreofdhegyolgivont intbrsste fiif éistwayf the plotein(sioif dnrtergstavitl e
forei gn protein on the Al ivel t.he, expressi o onstructs can be
i nt egr at ed itrn‘?'t"%\o s é“c‘?@%%‘“%%‘%%@%‘ %/r\ng%’fﬁ‘%sﬁed ad; agreae?k?cheélﬁ%gaﬂegéeq'%ypmﬁy ,

| nt egr ati ng seaefiaf in sexkls atel agrosotht aletironat o1l seasliarepicheliam lgadatohhnadogens of et he

25 bacterial chr sone that  allo the .vector taq integrate. )pntegrations
appear to regg?FFt%BBW? RYSeBRLIED pﬁ’éff‘%/g%?fcﬁmo %ﬁgelwwpﬁgflﬁeprfi@&%r
and the Jpact@sdudbd, ehs ROMEARRe iEQktion%a Pl Soatibéf8RE REdn{bhakEsib@eiS construct ed
w t-h~DNA from various Bacillus strains integrate into the Bacillus
chronmosone (EP-A- 0 127 328). Integrating vectors may al so be conprised of
bact er i ophad¥naerthd ulémstp egoessior qliba deged genb prodddiwilDE:/Ain a WWoaB8h SGHAYis d@Pable
PCT/ 1699/ 00103 Usual | extrachro omal .and integratin X@ressi on
constructs AAgeEBHPGY IR A PaLOTHAF aned BPhe PP e S E e eged
bacterial stouphdistréRal et sReRdsdmhansdhieie df sooflcaiibatd MutiBhkey of thedintrda@
expressed in the bacterial host and may include genes which render bacteria

resi stant t@e@iPuEaY baeredudd tapisientiosing 2 rerion chthp Rensticessage g falss iprop pode,
kananycify ( RE&QAYUfA Mhaniafd) Eel/2] 8945, 1088

The vector can be microinjected directly into plant cells by use of micropipettes to mechanically
transfer the recombinant DNA. Crossway, Mol Gen. Genet, 202:179—185, 1985. The genetic
material may also be transferred into the plant cell by using polyethylene glycol, Krens, et al.,
Nature, 296, 72-74, 1982. Another method of introduction of nucleic acid segments is high



5 [Davies et al. (1978) Annu. Rev. Mcrobiol. 32:469]. Selectable markers
may al so include biosynthetic genes, such as those in the histidinq, J
trypt ophan, and | eucine biosynthetic pathways. Alternatively, sone oﬁ%mgﬂw
above described conponents can be put together in transformation vectors.
Transformation vectors are usually conprised of a selectable market that is
ei ther maint ai HEPPHF44 replicon or devel gped into an integr ab¢HPV&or, as
descri bed above. 10 Expression and transformation vectors, either

extra- chr onosQsady vagilil Eé?ﬁ§at935 b&@ﬁl@ﬁ'ﬁ%xbl@gwﬁfﬁk%ﬁéexc aaa\é‘%hep%ﬂ ndtgv agﬁ oq for
transformation i nto many bacteria. For exa expression vectors i

been devel op¥erlflseds dr pardiples pi e the WefafﬁﬂoKlewwtmg fﬁ@w’e SRV, 70-Bardsy bmrEKsmhin a{nﬂ S

[ Pal va et al d Sci 79:. 55 0 036 259 and
EP-A-0 063 9 1;‘V\%7% H nﬁsfl\ﬁh eeF? g Tl ’1"?“ AR ? ﬁ%yéPﬁ’éPe”@f@Sffﬁte

Nat ure 292: 1@Bisgohiaariept Yalanothd 9BMod @ Rerod@:tibSFouiSbs fisih ofb roa:lplastsleém(o%%%)
J. Mol. gol 189:.113; EP—A— 36 776, EP-A-0_136 829 and EP-A-0 6 907],

St r ept oc ot c USEFe AT Dinigsliines ]IS ¥osogpes o1 b fusiigiipid- Eﬁﬁ??qd@ﬁdleﬁ&f@lfwﬁt% Proc.
54:655] ; Strepl ueRESHs Uski W deos gkPqees | et at (1988) AppL Environ.

M cr obi oL 54: 655], Streptorryces I'ividans [US patent 4, 745,056]. Methods of

i ntroduci ng exogenous DNA into bacterial hosts are well-known in the art,

and usual |y T]ﬁ@/edmoha;dﬂso&ieﬁﬂmeducémﬁtdthaﬁlﬁxfteﬂmﬁz bl@&o@érathﬁhcg%w ﬂeﬁ&‘leMW Lh
can aiso be

CaCl2 or other a ival ent cations and DVS
i nt roduced |“ﬁ¢f’6 ‘%égl{}‘g‘? ﬁigg% ?3:,5%}“ @%E?E‘PrﬂﬂjﬁfHﬁl}td’FPtOqusisaﬁgﬁlﬁPthTM in the
pr ocedur es Usakaldels G, t
[ Massoh"?et a fwf%%‘%‘)""%%%%%”@*r%ﬁ. oo fE EHc gt GyRRes S08! BhTRRengt oo )
Pr oc) reyessably B@meam biongenBEgRs aliping e DBGIREM @f mlui: HERmids0 ElGRoftpded WO

84/ 04541 B 8 Proc Acad Sci. 85:856;

Wang et at. q)?%g%?c}p}]“{sgé t;hieg%u ‘%51”7%1“’% ‘)mdzég%'f}?noﬁg uFer] [ Cohen et at

(1973) Pr oc Nat|. Acad. Sci. 69:2110; Dower et at (1988) Nucl ei ¢ Aci ds Res.

16: 6127; h%)‘lﬁfts frdr 4&Bich pvto a@@E&V&QSdlﬁédmﬁﬂicﬁlﬂfed td g'{?es&rlﬂﬁé%één%tegﬁalams can |

Escherichia coli wth Col El -derived pl asm ds. neti c ENgi neeri ng:

Pr oceedi ngs bsftratl#@mqétféfrthamemarnvswa@glthpmv@nle@é@a gre recpyryidhekich neptiie des.

H W Boyer NehO S aket o

30 (1988) o alltEir l\éeﬁoph%m%?‘g%ﬁ‘gfcﬁ%m QY b i eratsel {1 ‘g‘%‘s"ﬁ%r%ds"% s Jf

(1987) FIEIVBMSWB bmhhdmﬂ_@lt tnot limigd 3é\n1 i&ﬁ:‘f spedies O0JudFbahd, sugd- beEiCH’thbﬁQﬂﬁ:OﬁtimS

Iigelljggnlﬁﬁgg]% ef %ea’usél &t gﬁlggt%?kf‘a FEVS %dlad’f‘sdﬁc‘il%qu%OOCh n]%%’e?@fmm the

St aphyl ococ Qusra Flddarianjoed, Mwaéd,%)‘)rﬁhls BagbRim, Hrigondltd VIS, Cirlds,) Bzﬂﬁﬁr

(1987) "Transfor matMon of Streptococcus |actis by electroporation

St r ept ococc &eresdn Maahole Paucys, deabidopsis, Bragrion R@fi“ﬁﬁ‘sssg”ﬂap}?) Atreng, rcg'FPé’F“’&l

(1981) I nf eQpnyh Pus3 BychpR R%%L Sblariddn, p&&@ﬁ% PR WS, @en

M crobiol . 54: uégérmd%gﬁkﬁt |ye‘§gagn a) br ocC. Evr . AJ%} Bi ot gglﬁ’ﬁol ogy
vj epr eﬁebe@b@ué}rctu% Brerast AE)GW&‘QM’UW’WS&S tHeee(‘prraélss‘s N@meswsﬂ@éqmorau@ al so

kno to ong 0of or | s he_.ardt

seqguence cag’af')llce ‘of E’%t h’lé""il”é“é‘s“t‘ %Kﬁw Sfﬁﬁ IOF %Ss é%%‘é”rﬁ d :%rr’lr%’)t‘fahf' i élﬁaf% La%

downst r eam @aa,)TriritntSoagiaer, apl Darreof a codi ng sequence (eg. structural gene)

into nRNA. A pronoter will have a transcription initiation region which is

usually placed proximal to the 5 end of the coding sequence. This

transcri pt i dfeapnfor iregenperationerino flomstpatiestoi snedisspé plaaks, RIveepokiPie sespensimefi ng

site (the Bo 4y a8 (REROt er

may al so ha@ggbrglecgr&d) pglgtrgrﬁ?lrtlﬁl b ?dé)dd BHhQﬂet%rtB fr0 %aur@nhg%tq | @JIQ{%?W%equence %UAS)

which, i2f piscfommid, and shogsuadylby 1mﬁueetdaﬁom cnllt:imd stisequentiyabotgk ndtembiveihenbAs

fﬁre”‘a};e[lgg?m%%&é’n S Y Bl P or R 253 b0 suspomih THEde Yol be Sl 2 OGRS N

embryos to form plants. The culture media will generally contain various amino acids and

hormones, such as auxin and cytokinins. It is also advantageous to add glutamic acid and proline
to the medium, especially for such species as corn and alfalfa. Shoots and roots normally develop

30  simultaneously. Efficient regeneration will depend on the medium, on the genotype, and on the



of a UAS. Regul ated expression nmay be either positive or negative, thereby
ei ther enhancing or reducing transcription. Yeast is a fernenting qrym ﬁ]ﬁ?
with an active metabolic pathway, therefore sequences encoding enzynes in

t he met abol i c pathway provide particularly useful pronoter sequences. .
Exanpl es 20 i vod esdb@s4al cohol dehydrogenase (ADH) (EP- A-0 284 radAnssn@nol ase,
gl ucoki nase, gl ucose-6 phosphate i sonerasé$-

gl ycer al dehyde- 3- os ate rogengse (GAP GAPDH) , hexoki nase,
phosphof r uct g’ﬁ‘i MiE ‘§ IR0l g}‘? éld‘ﬁﬁ?‘égal"é@%s %“t‘j&g@?eda‘?ﬁf‘ rﬁW’GWéﬁ"e‘S Ry aerenduple)
(EPOC A-0 329ar££1}3g,eatabr5he yeast PHOb gene, encodi ng aci d phosphat ase, al so
provi des useful pronoter sequences [Manohara et al. (1983) Proc. Natl.
Acad. Sci. USA 80:1]. 25 In addition, synthetic pronoters which do not occur
in nature al Is:osmmmpimi:tmwllasﬂtmeasssterpm oendesitsl prlotein oemrip{f@noﬁJAﬁy%C&@r@feasorOf

one yeast pr ter be dW|th he tr crlptl n activatjion re
of anot her yé{%la%ﬁ"rlg%pé?w ncf“raé £ P¥gesd éﬂ}’ﬁlﬁﬁe“t’ ertsr (Ve tbhdsewsd Pr‘ESZ‘&I‘?fJT s of
such hybr§ d inpédioRtie E@rdttCintidBe heivhDh LSOt BbIRIKAS EAIHeRERely] ﬂ:'é%bié;% %agq GAP
transcription activation region (US Patent Nos. 4,876,197 and 4, 880 ).

Ot her exanpl @sbriplessyisl sepdperther plpgs tisyye mas be pﬂcdmlcelfysdisept@mtoaﬁe@om streefl t he

[SAN T007 WERENERRSR AR Houroqu s T e aRabe nd MEREU AR e onal

activation rsebibtenprofing @onmhgﬁal pro&fwziystitiogené patifiditias mefddowill Ry iked &RdAs O

164 556). Furt e rmre east rormt er can include paturally occurrin
pronot er s e PR i PQICH HREAmElSER L tgderapiratise pHy exygem @id eolumpes piijh be
pol yyer ape afhsied thrb@hothtind REtotiPloloBlimize EXAEBILA & ude,
i nt al i a, [%gﬁen e'tﬁéhafJ : (1988) Progc ml\lal | . bfgaréﬁe%%;{éﬂbfﬁ{e&@%{é%b{lﬁi

Heni kof f et %{%&%ﬁture 283:835; Hol lenberg et al. (1981) Curr. Topics

M cr obi ol . 19; Hol |l enberg et al. (1979) The Expression of
Bacteri al Arﬁabtehgltaxﬁreaeeﬂ @aﬁ{aﬁe arEBReS il e bASA m@e%fal ﬁaﬁ]%ta@rsqw f)?& sequence
cla

cerevisiae," in: Plasm ds of di cal, Environnmental and
| npor t ance (cekpble ¢f brading; hepieral BMA\ Plyrmgse end initighing &e égwmya I(b htr@tscr'&ﬂion ¢11980)

Gene 11 16% COE%E E%P‘g{ce gekl ﬁug‘rﬁ(a& %) Veas %e%gﬁmte %vi a trghgc:@nw tﬁP L gcule

may be expresse rac ronot er ‘sequence
di rect | yl5 | irediedwhich ks tmhdlymmedrpioemal ©,thd 51 emhofcthe ctah@ deheenke. r’IBhis tammptlacl d

t the N-tern f th t : b t hi
ahi ch i s endBlibtpgperasakreebig KR Dalor ot Rt aror i

N-term nus nBpadeiaCidaioes nfay AlsotHate PHERLRI dbnidiin talled iah loPeratde,Ub@thSovébidan
cyanogen bronide. 15 Fusion proteins provide an alternative for yeast

expressi on $fiepeRtBNA; polimetaseindipg serAtaichRNA SxBhes, Peins. Thi PPCERt REFTIA]
expressi on $¥shQORgulbled hiibld «ENEHRBAYSH E&e‘?é}ﬁ&%r%&lﬂ Ena) vl GRlator BT ' on

of an endogenous yeast protein, or other Stabl'e protein, I's fused to the
end of et élmthygdu@t @mpmrglos eﬁwm@ﬁsgenmwnsmmmemn Ty @:cmunslterah@mcw | |

provyde a f us aci For ex t he ISt or
humen super OXI a“g? S H{% f @Eﬂ% gglnas tge g% a‘f‘l“ﬁ%&“ ﬁ?ﬁ%ﬁl?mt fhus
of a foreigacgerd bgﬁ@cmwleﬁaf;ﬁlotem byﬂﬁ;gtsequ'&iite WAL, SEfHYACie uadally bﬁ:xxnjlaﬂ ey i on

of the two am_nq acuii sequences nmay or not encode a cleavable site. See
eg. EP-A-0 g RdEgpo me%%%érndega?ﬁyrﬂ@e i e&arablpaﬁ? 840 aftjyetos Ao diesatagliv, o

fusion prot gidvate? pfRSECMUT) hvﬁn&ﬂ]elﬂd Bitid rAnBerfpBEH QF}hé 1'3@5;3&?&?&%@&%&11:4 &hgens a
site for a processing enz (eg.” ubiquitin-specif processi ng protease)

to cleavld t lweli\iRathand ¢rralf(i 195 e e &enet. PR HB |R¢guw@ug|qssacm mayberkioes be

either positive or negative, thereby either enhancing or reducing transcription.

Sequences encoding metabolic pathway enzymes provide particularly useful promoter sequences.
Examples include promoter sequences derived from sugar metabolizing enzymes, such as galactose,
lactose (lac) [Chang et al. (1977) Nature 198:1056], and maltose. Additional examples include

30  promoter sequences derived from biosynthetic enzymes such as tryptophan (trp) {Goeddel ef al.



25 therefore, native foreign protein can be isolated (eg. W881024066).

Al ternatively, foreign proteins can also be secreted fromthe cell into the
growth nedia by creating chineric DNA nol ecul es that encode a fusilbohdAN 2007
protein conprised of a | eader sequence fragnent that provide for secretion
in yeast of the foreign protein. Preferably, there are processing sites
encoded betweg bhhgsd eader fragnent and the foreign gene thgtr/G86de
cleaved either in vivo or in vitro. The 1195. 4AN 7007 WD 99/ 36544 - 25-
PCT/ 1 B99/ 00103 | eader sequence fragnent usually encodes a signal peptide
conpri sed of(1A8Ur Hphotvids Xei. n®4CG] d&elvewhn cdr di r(@881)t Nec/sekldet kan wf31t hes

protein fromth . in uj t i.gnal., sequences can be derived
from genes fpgﬁeng%zﬁgggd%é@gﬁgﬁgi@é%’oqlg{??ﬁfJg’elgﬂéot %REIFWQF‘P%éY%he
(EP- A-0 012 [8/&gismati@ 98624100 BloASHIf iétebrdred AthkARlsBkesOaR GurdrfdRn Re@ALERkser)],
4,588,684). Alternativel P/a | eaders of non-yeast origin, such as an

interferon [dasgqphagsk Phashimatpkecs! @ JOB HeVarge 28335 edhS [US npteat4, 63996 0
060 057) 5 A pg i ‘are those that enploy a
fragnent of pl?h@gt%gg%g%l%ﬁgﬁ%c%%gﬁgllg?l{gfge\%ﬁ%@ﬁécont ains both a "pre" signal
sequence, and a "pro" region. The types of alpha-factor fragments that can
be enpl oyed Ih sdditibdEsyhiietic pibrhotére WHCR dPh& oBER irPhalialldflation! -8 BRAGKial QML 83
amino 10 acid residues) as wel] as truncated al pha-factor Ieaders (usually
about 25 t o Fab@@mploralss ippomestiyation sequencss pf prochaptsrial or dacteriphage @8omatet may
4,870, 008; EPiAdd viddndé Lhgnkd | ha-fact or

| eader frag meﬁtl th‘gtgl pr oé%‘a]es forésgg??cgitl‘?%%&l&zaé ?ggié&%&%%gg%gqnﬁéa}: ?rg%t{ngra

| eader s madeynthtit hybaid proseée (IEhpatenb4, 5 A ,4331. $or gmple, thi i peongted isrsdgybod rhiam a

secohd yeast_al phaf act or. see /02463.) 15 Usually, .transcription
Ser of a0 rreRish HASH P ot P um B anE e PR sl R et Poh il 3

to the transdpadsiod DAsimR: 60A083) Gene 25: D615 dt Baatdner (WeShrilohevaar gsmt soi §oank the
codi ng sequgnce. These sequences direct the transcription of an nmRNA which

can be tr an§YEheEnrrs. AberieiRborpmpissan inrlyde natpalliregurrns peeopRaf nabasisridorigin
transcripti gg e ; | . fexm i,0Nn
Sequonces, B R L/ Ba S Bkt PRERIRES ol P PRl
above descr Pisuning prepoiee pfinon-baciamet eriginygn alsp boenupled with @ aompatible RNFepdlyraetise
codi ng eq . [ rlpti rm nathon. s re
put 1 oghf hott Hadisehiph Bl 65 bordith of B3 Hehid i PRALFHAL A3k rRbr BRI TR
mai nt ai ned polym@erae{prdnguer syssanciy am sxaatplecoftarcacpledypromotersysteal [Snutiet et (@2 ¢1986) ./

Pactoria THE WE{dIn" R REeUFRD o ap it ety SET oo foeng 11
to be mai ntgomeer cah@lso BXEMPriSed of B bé[c@él%?ha?gé pldot 4RI BSE1 QN o?é'x\ﬁori 18gidn (EPO-
priokaryotic host for cloning and anplification. Exanples of such yeast-

bacteri a shtt®36d83Bet ors i ncl ude YEp24 [Botstein et al. (1979) Gene
8:17-24], pd/1 [Brake et al. (1984) Proc. Nat!. Acad. Sci USA

81:4642;4646] ,...and YRpl 7 [ Stinchconb et al . (1982) J. . . Bial. 158:.157].
o adi 24 or Bl KEBRortap RS RGP 1 FOGH nPgaie BRG R s RS DR A
hi g’ copy thelekeéssiph aBftcibnWiehds igpioRiradtesy 1N BV /iathe GBYsoé eling saB @& daded them
about 5 to about 200, and 1 5JAN 2007 WO 99/36544 -26-_ PCT/1B99/00103
usual |y abothinerBalgano, (R sequpgee ardnigeludesopn Hiitintiag cqden GhICopy HosrveRccpl-8sni d
wi Il pref ergleyidisiiGerdth Ib&ReB-13 2RMEHEs wRBR R RitaliG] dRbyY[Shine Ieﬁrﬂ.?l%ﬁl?om

20. Enter a high or Iow copy number vector may be sel ected, dependi upon
t he ef fect MiueRés ¥ctherShhssguenerds thonglit grprpmote dindingref rdNAtoghe ritgseme bygthe Br ake

.Et al ., 25 YR 'ng50f ﬂsgsebreg%tehﬁl% |S¥)! seéﬂgcee%ﬂ s ng)dn bfE0 05 } {645 rﬁAc[g{éitQ & Alrttl% at ed
into the ydast Bgenore W Lth an integratr ng _
"Genetic signals and nucleotide sequences in messenger RNA." In Biological Regulation and
Development: Gene Expression (ed. R.F. Goldberger)]. To express eukaryotic genes and
prokaryotic genes with weak ribosome-binding site [Sambrook et al. (1989) "Expression of cloned

genes in Escherichia coli." In Molecular Cloning: A Laboratory Manual).



vector. Integrating vectors usually contain at |east one sequence honol ogous
to a yeast chronosone that allows the vector to integrate, and prei g{ﬂﬂlﬁm
contain two honol ogous sequences flanking the expression construct.

I ntegrations appear to result fromreconbinati ons between honol ogous DNA in
t he vector and the yeast chronosone [Or-Waver et at (1983) Methods in 10
Enzynol . 101: 3¢8se245k. An integrating vector may be directeddmpiospeci fic

| ocus in yeast by selecting the appropri-at-e honol ogous' sequence for
inclusion in the vector. See Or-Waver et al., supra. One or nore

expressi on cORSHA meecwayay he eqgresse inpparsdylishy Aafrémeitt seguaneaminsbendiresticinided nant
protein pro e | . 8 r Nat | . . aoCl . USA 80: 6750] .
The chronosgbin% &@éﬁ%‘e‘%&@’ Llnnc]ﬁ%]dg%e F‘ﬁqf”é'm \llneocatcbdﬁﬁg%nNg% s &y ﬁé‘fayﬁge;ﬂ

si ngl e segnendthibfint, lvehisteis emvodedby the ATEStdrt Soddd. If Bestrbd; metigGiead: tRMN-&mike
entire vector, or twg segnents, honpl ogous to adjacent segnents in the
chronosonme &Y 1]3|C§ﬁ‘f8dr%m?ﬁgp@m givee ‘E%‘H%t’cqnl)ﬂ{h cy#pogeebriaide 8t by sifheTdn viean
resul t in thg i558bkfubkihSehal baeRnf m@DbYind Reeft BSHINA EPOSLH YLd 23S ual 1y,
extrachronosonmal and integrating expression constructs nmay contaln :
selectable markers to allow for the selection of yeast strains that have
been tr ansf Gusieslprofils pedvidelae alEmidties & difyt expresfdni xnhitid e Dbi A0S Bk SiARE S
that can be_expressed, in_the yeast host, such as ADE2, H S4, LEU2, J TRPI,
and ALG7, aRutefigalearignofa) copageens bactenal pijcin orabher sipble mefedn, ipfpsed forths & 4r4
cell's 10 tUuBkrAHYIBhIhs 3BInEdGoncdsCEPGRIdhGI ok, thisRo@ddiiti® Brovide 2 HisloRt BF i tw

sel ectabl e marker may al so provide yeast wth the ability to growin the
presence of aming asidoeayrgrsdEor exgmpleathe henteriophage danghdaspll ggnetchr be hnled @hthe Sbf

CUP [ 1 i f i tt et.al . (1987
G 9 koSl 5y R0 AR 08 R
conmponent s eaie: foea otestingetirae (faoxirda) toakafathabiciefsphagaibioin Sromhafosd@rgmd | on

vectors are_ysuall i sed, of el.ectabl e marker that .is either

i ntai nod TYREE ¢ TSR NGpre D81 Bl EU$THIrGeIms P S0cte 040R it Sedugpess Hgm the
descri bed apRyajia & #JADETARe 60N U0 ptn RCH qlwljﬂﬁﬁ%‘éhnol’.&saﬁmksﬁ"éé &n and
transformati on vectors, either extrachronosomal replicons or integrating
vectors,  hESEohb e ddisetbighoid 511k and GhTEP vad Soho4Theenchhy Dperssaucnce he
exanpl e,;zex i I .ah |

£ or T ot 15 RaEtl e W66 S s ieriy A7 Y ARRHecOR lesdAp it hhdther Hiielq
6: 142], Candiaddiqusintiesen jriteinzBich e ffusiin proide Bmadd witBéwiubighitio regirindhat p2ferabyl | .

Hansenul a 5_pol ym a [Jeeson, et al. (1986) J. Gen. .Mcrobial. ,132:3459;
Roggenkanp. B 4 SeRgBs piopBERE Lefle G yolaths Shectfic pCaerif ok (L UE L | &
[ Das, et al ubiqdifB4bmlthe Baeige biotdin. TibSigh 8D Inetholf] nayive foiye potelo@ihibe ifolRed
Louvencourt et al. gl%g}i_\]. Bacteriol. 154:737; Van den Berg et al. (1990)
Bi a/ Technol BYilleger 841 989pBioniesmolna 78 hondi i [ Kunze el at (1985) J. Basic

M crobiol. 25:141], Pichia pastoris [Cregg, et al. (1985) Mdl. Cell. Biol.

5:3376; ,JJS Pat ent .. 4,837,148 .1Q and 4 929 558] . Sacchar or cerevisiae
Chinnen2lt ARerbyeshaSicsp ol ot be il o pogby ecef g ARmp S nieb ik
Eigglg J I\E?cﬂxaf%laige a7 glgian jluﬁ&g,cgﬁpﬂi‘dcd ofxasipn s bl pemidy eqten@oiam der[t Bﬂﬂﬁt dsvic}mfir idgiéem

ur : . a arrowi.a |i a. vi dow,. e :
Gurr . Gonet of ey ppiein B S Reug 5 8] Thduaptatmeies aafuer v otk
Met hods of &ﬂ%ﬂappiﬁiﬂeﬂgn@iﬁ&gﬂ"ﬂi%@h%m' ié sridd @R difsaShSsearttion Wetht priteia\idmite t he
art, and usua include either the transfornmation of spheroplasts.or of

15 S
intact yeastelcBiepoia is sihsgsegreed g Regrpwib mefip 'pGFF‘éiﬁ?Fﬁ?ﬂﬁF‘f’Wpeﬁ’F%@@H‘ﬁfr es
usual | yayar ypad, fobarddRiwRa sk impegidestdt feldfardelofl s bl (FReh-nePRRe 8:terib)<Betezably

there are processing sites, which can be cleaved either in vivo or in vitro encoded between the signal

peptide fragment and the foreign gene.

DNA encoding suitable signal sequences can be derived from genes for secreted bacterial proteins,
such as the E. coli outer membrane protein gene (ompA) [Masui et al. (1983), in: Experimental

30  Manipulation of Gene Expression; Ghrayeb ef al. (1984) EMBO J. 3:2437] and the E. coli alkaline



et al. (1986) Mdl. Cell. Biol. 6:142; Kunze et at. (1985) J. Basic

M crobiol. 25:141; Candida]; [deeson et al. (1986) J. Gen. M crob1 ?IJ N 2007
132: 3459; Roggenkanp et at (1986) Ml . Gen. Genet. 202:302; Hansenu f\
[Das et al. (1984) J. Bacteriol. 158:1165; De Louvencourt et al. (1983) J.
20 Bacterial. $%f5kdHap; Van den Berg et al. (1990) Bi ol Technekemsynd35;

Kl uyveromyces]; [Cregg et at (1985) Mal.-Zell. Biol. 5:3376; Kunze et al.
(1985) J Basic Mcrobial. 25:141; US Patent Nos. 4,837,148 and 4, 929, 555;
Pi chia]; [Hi WAeRheascaignal @9?@)36 thed) [Qaier al. (O8R), Praei Natlugpad el §28212]. I&soanet

T il e

10: 39; Gai | | aardberused togkcrete h@&'ﬁ)og@srpmteln%orﬁnmﬁuhsl{eal#@er al ar98dwkrat. Natl. Acad

Ant i bodi es . ] 21, m "anti body" refers to a pol ypeptide or
group of pol ?%’eﬁ’?’?%%gg@gﬁga‘é‘@gﬁébgﬁat | east one anti body conbining site. An
"anti body conbining site" is the three-dinensional binding space with an

internal sur{cs r tothefetures
30 of an api ¢ omy SpRERPAGHCERALHE, L Bhi bR b REIRTRR A PSR |
t he anti gen. 3"tArlei tbmslyﬂon sloxﬁcbﬁbh 200 thus \‘.@eﬁ@d Bifibthé pRﬁTdtérBBﬂk e £6d&ng ?eﬁuence

i ncl udes, for, exa rtebrate. antibodi hybri d, anti bodjes, chineric
ant i bodi es, ﬁh r@%e‘sé E‘E%Ei?“é%“l’“aﬁl ?@Pé’b‘ﬁg‘ﬁﬂh&gﬁ%g" trapslatgd e the RARPERSEI s,
Fab prot ei nsencadéh 1 tRIDR A TRBERipASH deRORRS sequétirkd h&ﬁeﬁ@ il TN A 5BerREYrei NS
of the invention are useful for affinity chromatograp % i mmunoassays, and
di sti ngui shi mgrt femiclepydas gangbieof Eymise sismdeqn %Cmﬁs At dibmderevnatiog wanscrption- ei ns
of t'he iRyen

Convint | ool et ARRK PRGN Aflo RRELED rived By BB LRR S S oo,

sui t abl e ani smeh as the epaeabinE. celi apudles othat biosyatiipiit gares.goat . Rabbits and goats
are preferred for the preparation of poI ycI onal sera due to the volune of

serum obt ai ngbl e, and the avai] abili t¥ | abel ed anti-rabbit and anti-goat
anti bodi es. Vrielliv tharbayp descrified rampopspts,eqmpsisig BgmAtes siggalseauerasl idesitedly t he
protein in sgddQe ué&eerﬁi&ésa%am&n%ﬁ@lhméaaﬁs W5, &8 p Eﬁ@%&ﬂﬂr toC RPN fohe
adj uvant, and inj ect| ng the mxture or enulsion parentérally (genera

subcut aneoustopstoicts; FXpressign erisamdisare offendenintaingd IBOIEZJ@OODQ guich pwmhrm@somal
typical |l y: su t i ater,wWth
one. or by o i 8 plmTE S Bleof Bl rRRRD: 1o MICSLRE, Sl MR Rh B
i nconpl et e aljveaamplicate syseeyn, thjstaélowaig 1\‘/0;1 ye gmmﬁdemaanpmbmryhteshohtycnhar fortro
i muni zation _usin hods, kno which 15 for the purp

Lt | went | GRSSORBrel Heras A RRIcEtD: PrdioD DumRmm 2R & e A gnal
antisera i s Qpyahwnes phsml. @@ﬁgmsoﬁyméngyﬂhﬁ&dmﬁ%eneﬁlly haVeQ@ Bpyhidter Rhgin
plastic container, incubati n&r the bl ood at 25C for one hour, foll owed %y

i ncubat i ng affom@bgus/s to abent 780 and ureally sheusite abous d 5% ok Best synteeing aihighgepy on
(eg. 1, 0009 rom
r abbi ts. 0 {9 nbc?% 3_%; %ﬁ?} %erétggg’%%ga%rg%s%broggi%gb %gg{ engaa glgfreggtgﬁ%h%% of
Kohl-er & M I]ﬂasamhs ENleetr athégh of 187 &)py 26Bbet 98ct@Ghay terselacted) defendiag iron theeficaof .
Typi cal |y, i i s described above. However, rather

t
t han bl eedi Bef"ﬁ:m é%?orffgngﬂ?ﬁg%ﬁ’ggp m the spleen (and optionally

several large |ynph nodes) is renoved and di ssociated into single cells. If

desired, thesgphagpy CﬁJe'ei reSBdn Bénstdieonast kil 151%!%@8&1 @amemtﬁ bgal Iy
adherent cel I s) by app yi ng a cell suspensionto 25 a plate or well coated

W th the pronsgniisgvécpeninteBratiap Vecters pruels fondpineidorsh nre $squamde homologous to the

25  bacterial chromosome that allows the vector to integrate. Integrations appear to result .from

recombinations between homologous DNA in the vector and the bacterial chromosome. For
example, integrating vectors constructed with DNA from various Bacillus strains integrate into the
Bacillus chromosome (EP-A- 0 127 328). Integrating vectors may also be comprised of

bacteriophage or transposon sequences.



i mmunogl obul in specific for the antigen bind to the plate, and are not
rinsed away with the rest of the suspension. Resulting B-cells, ?ldhp 9007
di ssoci ated spleen cells, are then induced to fuse with nmyel ona ce]

form hybridomas, and are cultured in a selective nmedium (eg. hypoxant hi ng,
am nopterin, thwyohdzgs nedium "HAT"). The resulting hybri dongsmaweodebat ed
by limting dilution, 30 and are assayed f-82- t he production of antibodies
whi ch bind specifi cal | y to the inmunizing antigen 1 5JAN 7007 WD 99/ 36544
-29- PCT/ 1899 Mt irarimomipir el 216 Ingratipg weprﬁts‘e'somwnatwsmmag@nlsymbwmrkers
sel ected MAD- &A1&l hNGe M&Elbggf@a%teﬁél%tﬁﬂpsetﬂaﬁgbé l%eI?Qal%k&ﬁgtﬁ defbeiblt ok g
tissue culture bottles or hol reactors or 1n vivo fas AsCrres
mce). |f desbg expressedan Emtblattimhl b@st @Wamhmluq@(g)emlvmmﬂreMr lmmalresfsain) torﬂiygsbe

| abel ed usi ngsuc nyent I.CO al chlér te%hm Sui.t abl e Iab s i ncg g :
f1 uor ophor es, “SArS S Es chigagp e&l:cf’ ’B?’I‘E“ ?‘PYC&I %?PWC‘:? dfiEpcyolise)

el ectron- dEnSHDEIva@@@M 5(1m)wmasReﬂmcﬂobgarsimsb]a\serégtaﬁzl’«EQﬁérf(é@ RyNAL D Gnclude
partners. Enz are typically detected by their activity. For exanple,

hor ser adi sh péowaﬁ%éang Serdga oy in diedéstidine By piophan, ash lpycing biasyutbeticanathways.

3,3 ,5,5 -tetranet hyI benzi di ne (TNB) to a blue pignent, quantifiable with a
spect rophot o L lpeC|f fc grtner refer to a g otei n capabl e of
bi nding a |ig§ IR E qighee ? ﬁlgsﬁ'ﬁ é’E}Pf"Peé‘fWﬂ 5Pt 98 ‘é&fdﬁﬁ’raés PHNgtea

case of an anidegRy) TRfoAmBRBACCIcRRAre ARkl QAMpERACAT 4 Geledidbid afafiler tfat h?relther
speci fic binding partners incluyde biotin and avidin or streptavidin, 1gG and

protein A  aRetasd i mrsplinee of é‘é’éﬁﬂ?‘?ﬁlrmtlolagmf%’@&&% eflsogmibehaboye art. |t
shouwl d be understood that the above description is not meant to categorize

the wvario bel s. |nt istinct c s the sa serve in
sever al Hff e]? nff'smﬂ%f(’fes g%?"auo'évec e mﬁ’?‘lﬁ‘ @‘0*5‘8? ”?%?BP?HF 8’6‘?%5’@??5/%“?"5%&
or as. an 15 Meeéehaaved@as&r n&&@ﬁﬂﬂﬁnonhiﬂﬁ’nmybsﬁem/ @‘oﬁ@{a&lpléymréaﬁm:ﬁﬁecﬁﬂi hgen

for a MADb. F may comnb ? various | abels for desired effect. For
exanpl e, et Sevsiopts v e line e follewingiarters: Nag e pbulislPele g1l GRS Proc.

i nvention: t hM%l ACRESH GhY 79.9938) E}ﬁAM%zé%é hd®PoA 63 95 W@ts%hsdlﬁ Eisme@éﬁ@ce
with avidin | abeled wth 1251, or with an anti-biotin | abel e

Q her per mut seolidShimaiakie piod <1 B8 1)iNaruse 294:128; pemany @m(ngssa&pm 0l 83; Studimy e abf
ordinary gki I(tlg d). J N2 Bior. 38641 7. eE}pgrhsb%erﬁg ﬁqlégvﬁ9e @ AR 13é NR7,

scope 20 of e’instant I nventidn harnaced I ca osi t1ofs
Phar maceut i catreptmninoss ¢remods @amltbetmﬁr(ﬂ%) ﬂpplhémwrpﬂlMaedeEsﬁsa;rﬁtrd@mﬂ:bams or

Compr1 e a SRR RovESY ) BRuRt BePRORE R 70 Tk SR e LS pten

anti bodi es, of,743sgpnucl eotides of the clained invention. 25 The term
"therapeuti cally effective anobunt" as used herein refers to an anount of a
therapeutic agent to treat, aneliorate, or prevent a desired di sease or
condi ti on, orMethodsxhingpducimgdrdgeniua PINS intorbeuaiaéhnstsmreomelndusmrim the pn,eme ufuedly .

evebs. Tier Apet Ao pe are ol Rof SRR cFuaf GOk By it ugnBci i

such as decr eages miaonyasmempnnatanr flso Ehenta:rdewdsmtoefaziowial \¢el1aBP Ledctrbpdradion.
subject will depend upon the subject's size 30 and health, the nature and

extent of thel TRRHRIMAEDrocsqhres H@Jallhé%aﬂﬁﬂheéa%w&%wﬁé& be, trapsformes, ) 5¢¢ 07
WO 99/ 36544 mébﬁgmqws‘@?FEﬁ@M:&Bﬁél%%uﬁdm ma%p&ze@ngz%&dmzm A%&d’ 8Li B4

Thus, it is not useful ecify an exact effective anmbunt in advance.

However, the &¥8&thiRré- Qa% ang EP (-8 1002 A5% W Q &0/06H 1¢ Bacithes].dMiBerr ﬁédl?ﬁﬁ)
routine AXpeg),mental 9239855, \%Mg*}} 5. 1560)IUABEIENYG 752849 BEmBhibRcft R Reohen

et al. (1973) Proc. Natl. Acad. Sci. 69:2110; Dower et al. (1988) Nucleic Acids Res. 16:6127,;
Kushner (1978) "An improved method for transformation of Escherichia coli with ColE1-derived
plasmids. In Gernetic Engineering: Proceedings of the International Symposium on Genetic
Engineering (eds. H-W. Boyer and S. Nicosia); Mandel et al. (1970) J. Mol. Biol. 53:159; Taketo
30  (1988) Biochim. Biophys. Acta 949:318; Escherichial, [Chassy er al. (1987) FEMS Microbiol. Lett,



For purposes of the present invention, an effective dose will be from about
0.01 nmy/ kg to 50 ng/kg 5 or 0.05 ng/kg to about 10 ng/ kg of the qc\us
constructs in the individual to which it is adm nistered. A pharma tJM’g@I?
conposition can also contain a pharmaceutically acceptable carrier. The term
"phar maceut i caWVpyyHetept abl e carrier” ref_gis to a carrier fdCTABROMIOSt rati on
of a therapeutic agent, such as antibodi s or a pol ypeptide, genes, and

ot her therap i FoWRE e r . har gaceut i cal ,carr.ier
Chat docs nort| Caarpoael [FBALSL I [PRE Aal BiR 1 RUR, FRSR e B8 e 10

i ndi vi dual r&c@P)dFEMhdigohpbit. i3 SephphicedusipiBahaey admi (ostier @dcowiishout

undue toxicity. ouj,tabl IL.ers .nay.be rge, slo . metabol i zed )
nacr onol eculfg}é'ﬁggc a’i"é’dg? 6@3?):1316” 5‘?’9%%% ﬂg%ﬂ '%P,O"cuﬁ\clria‘%}/’lsa}?:}‘t Flecteopprgtion, in:
pol ygl ycol i SnagiotsccalPGlabdies (ed. ArReRdianl 48, Cuaids rm)l; @Eirgi £ AP\ TR FrFect. A

inactive virus _particles. Such carriers are wel nown to those of ordi nary
ski |l i n3t hé?a@fs: B eadleU P Ddrpk EadroapinmbiolsHa5s; Soarkube! als@88D Fevei/m, f or

exanple, m Ci drochl ori des, hydrobrom des,
B R 2 el

phosphat es, su I'ke; " a e salts of organic acids such as

acet at es, prvo;%ieoEgt s, .Omal onates, benzoates, and the |ike. A thorough

di scussi on tically acceptable excipients is available in

Rem ngton's r i i b - oN.J. . 1991). .

Phar naceut i (:X}aDe 3?{%%%%%% %%é%f@%%%ﬁ¥%f€?§%?u%ﬁlcmgl(?%bﬁs‘iyﬁStd:?ﬁ%m?’?ﬁry}s Tntai n
liqui ds suclONes sevmbmoe, capie sfabindiag yeistyREAOpolaithse ahd ittatind\aligh dowae@daby (31

auxi i aré subst ances £ Such as wetting or enulsifying agents, pH buffering
subsy andts, TARFUPYRD §f % SOURE3PARIcs fegs MHHeturd| 28hR) H“tQé‘%p@‘ge‘%.Pf%‘?rc‘ﬁllﬂl Raveahe
therapeut i C raG@ARRE iditiA70f riod WHARALEIlY Fhctd rSGhA N B85 efd SR colifig Léqgéﬂcg.

sol utions or_suspensions; solid fornms suitable for solution in, or

suspensi on iTHis Hapggripidon iaiiavonssgipy pwalln inclpdys ar RNApolymerast bindibgsits(Gp ATATA

Li posones reml k1R daf i niti f ceuticall.
accept abl e ?grﬁt) i%&%u%%q%@gg%ﬁ%égﬁgﬁ%g%%fn i Ia§ g%i‘{gtsﬁceomégcr’r%%éﬁlllegns of
t he i nventi emupsmarhactisiir néqutme €UAS), wdich) if ptesent, ieussally] digtil.to Haerucsuthlj geat.s to

be treated n animals: in.particular, h n subjects can be treated. 1
5 JAN 2857 crs\bUgSﬂ? i redied il enBton CErpulie boreter 9FHF e Sbsence
conposi ti ongf MUIAIS. Bengited ExprdagornepbdditheNAity of fiz@/k] BErebeéithBednhancing or
subcut aneously, intraperitoneally, intravenously or intramuscularly or
del i vered t BPOBFBE IASERRONt j 3]  space of a tissue. The conpositions can al so
be admi nistered into a |l esion. ther nodes of adm nistration include oral
and pul nona dmanistration. su sitorie and.transdermal or 5 .
£ ransout and & Rl n@disd W 81 bcit sl il i ot swoditis or
gypospr ﬁyg. rma-.\a}gm thie AaALBHD athyy p@vide ?:Bﬂi@hlﬁ‘l)d@éﬁﬁll PRkl sequaiiced, mhtﬁilqal E
ose schedul e, Vaccjne acci ne c ing.to the invention may either be
prophyl &8t | @C{qde.affp gip?f‘éw&ﬁsma?ﬁ @%fﬁb%f’-érog 2¢h B4penniase %‘P‘é’.‘“”ﬁ%ﬁ}/ﬂ"é%‘e‘g‘
di sepse af t ghoshiEi6drh@ik; glyckraldehydd Qlhhy aheik GBS dfoRdHtd (AP Y GAPDE) Héxckinase,
antigen(s), inmmunogen(s), polypeptide(s), protein(s) or nucleic acid,

usual | y i n Pensphofmetolinassi I-phosphioglypadie mutase pndpyatete snass IRy KOLEPQ-&-@ 329 2(RBi.ch

i ncl ude any ' o) . y j ndyce p '

ant i bodi es ﬁgf?%dﬁfﬁ){i?}t e i eﬁ] ?Q}]F%E%# t‘t’g(gsgéﬁt%/s?’n%&t %réag%sn%ggl?j% %Jg?\) ?er%té?ﬁe{‘ abl e
carriers ar pMyypharakd of. (1883 Erocs NetMAcadecalbiSHi82at nmacr onol ecul es such as
proteins, polysaccharides, polylactic acids, polyglycolic acids, polyneric
am no acids, am no acid copolyners, 15 |lipid aggregates (such as oil

dropl et 35 or I 34guignfateticarematerawhich do 1tegar paatfe AL unchRras YEu! HPBPESFE el |
known to t hQ)?a?nsp(PJ, Ui enkesdfiohd ydatt Jr&iotef thay BGdintd RNRtHeMrand BB 4BVdtoRT S

may function a
region of another yeast promoter, creating a synthetic hybrid promoter. Examples of such hybrid

promoters include the ADH regulatory sequence linked to the GAP transcription activation region
(US Patent Nos. 4,876,197 and 4,880,734). Other examples of hybrid promoters include promoters
30  which consist of the regulatory sequences of either the ADH2, GAL4, GALI0, OR PHOS genes,



i mmunosti nmul ati ng agents ("adjuvants"). Furthernore, the antigen or

i mmunogen may be conjugated to a bacterial toxoid, such as a toxoiqgﬁm
di pht heria, tetanus, cholera, H pylori, etc. pathogens. Preferred 007
adj uvants to enhance effectiveness of the conposition include, but. are not
limted to: (1) 20 alum numsalts (alum, such as alum num hlydroxr de, -

al umi num phospRACE*# umi num sul fate, etcy, (2) oil-in-water AR
formul ations (with or without other specific i mmunostinulating agents such
as nuranyl pephbigesyiis@e taskOMonfhcthasdiietioh o££ElcMld eneRPARE RE as
for exanple MF59TM (VO 90/ 14837; Chagter %krMﬁﬁVaccr neégéleg’rcg])rﬁs CE‘HE&
subunit and ﬂ%&%ﬁtﬂ hﬁf‘pf% S84 Eprtheppae, aymﬁmm@wﬂvﬂe%@mp@m@ep@@g@s
cont ai ni ng 5 al |

Cont ai ni ng varTade-Eaaein ey (R0 oBR0RR) R RAnEs il RBP B08iokioy
formul at ed i Examesiodiseahqomaers includs inigi alig, [fohercar of . |(1080) Peie. Bart icagd Sybdsl4

Squal ane, 0. #o4 Facrititt < BopSF LSRRI abe ot ) £ olrreOenL <o

bel ow) ei t hetmmrmer of: Ilmpmmedbeigwémqlwb)rri‘lfer r@Eh SF BActerfdl ANAb{o8X 8dsikiQnce
generate a | ar ger particle size emulsion, c) Ribir" adjuvant system

(RAS), (Ri biCeEs FhignbeaseMcchaEmiceosrevidag, "d@n%’ Mids g/ Mﬂﬂ&qﬁaﬁnewenm@ftﬂ%?a’
Tween. 80, ang,Ane..of 1pBhe.Paal ’Il

R Loo0) 06 Loy Bl ImEDhncbR fponent ““#%?’ﬁﬁ”‘éﬁg‘%%éﬁ?é%?@@ b1 5 (ro80) Gene
monophosphori/Li6gi Bhnm(rlva)(l%G)é}um Geeer. 2di0hjcol ate (TDM, and cell wall

skel eton (CW5), preferably MPL + CA5 (DetoxTM; (3) saponin adjuvants, such
as S>| muj on' £) Canbrj dge Bi osci ence, Wrcester, MA) may be used or particles
genedat el t He POV BRleelic mayke expesseinracsilabsiniyaast: &t PRGOEDARaIRRBIRY be diyectly
Conpl et e FrepRel §ik tRdDpveRbiebSEA) vald d Eu:ﬁagni t g,%rﬁ,t,q ) ;
(5) cytokines, such as |nterleeuk| ns (e ga - r,& ZI%II_IEJ;ZQHP%} , chfIGtFé\
IL-7, IL-12 recemblryant prnmer‘fnérdbwsfs begme@m whltcbm‘@mﬂt)i byrtlm:A'diﬁrrsmyE'codomllﬁny
strrrulatrngf ) ud) rosks facto TNE ete, a 6 t her
subst ances tﬁéa]fEi Iméls |nﬂ?f°‘ul\trllos 'ﬁig’ﬁen%&‘éeé@ﬁ '%{hf %“’éﬁ%.%é’n Vg Bfbatic wi

ef fecti venesgarfmgertﬂsremnhrrposr tion. Alumand M59TM are preferred 19 10 As
ment i oned above, rrurarryl peptides include, but are not limted to,

N-acetyl -muranyl -L- threonyl -D-isoglutanine (thr-NMP),

N-acet yl15 noFmpammm&mpuﬁgzm aiternativsl for HeRSRXPIesvOn WEBMERNS, as well as in mammalian,

s L

conposi ti ongoitiey. oftdneendngmusyefag pmtemgen/othermtabkgeprbmni ypéiptd de/tir 6t endnbf 15

w11 “cont ai ReERITRIR Eonsseerchs TRat BrresiriRe gl SRR Pl R SUR 65 ¥

Addi ti onal | ymirdaxidlsequeices Fasd@mBIe She yedd br RfnadBhbdrdiGdeqtismBd (SO Ydeng cagsNt S,
pH buffering substances, and the |ike, may be present in such vehicles.

Typical 12, Dpked i A GRS O Apersier |g6‘PFsa“ér“éPf|SFSé§>afr sepsadbe N seeRss, atdh her
as Iiquid s ﬁineﬁdncm,e%o aniidRER S RbRes AY) drShal bt Bl tcg&g%rés% Rl ﬂbrﬁe)ﬂ.d n,

or suspension in, liquid vehrc?es prior to Pnjectron may al s
prepared. Th# @.’rﬁe ﬁaotatn eample s0a dagunhrefuenu peitdin.saicor fsimapsteinds ewdé with the

| i posones f t as di scussed above

phar naceut | SeAPSRARREE il B efing 3 AT BUARHRR ErRC I, EREhnarait
vacci nes coppeésstg @ﬁbtbdi‘epmwlage @&I dqunetfrf &emrme f@eit Proteih. Theugiattis gethod, or
i nmunogeni c poI ypepti des, as well as an er of the above-nenti oned
conponents, B %F§°rﬁé’éﬂ\é¢df°rw P"?tﬁ‘ﬁﬁﬁb'-'l'edﬁilﬁeaq (Ie% \5913%(9%‘}(\9@ amount”, it is meant

that the adm nistration of that 25 anount to an |nd|V| dual , e|ther in a

si ngl e dose serl ctlve reat
or ovent i on. ATRPENSlsh e REtn Bho i fefiel B el Rho e AR i Sl crine

condi ti on othitnbg: DN In\ﬁ]dﬂﬁi that encode a fusion protein compnsed ofa leader sequence fragment that
provide for secretion in yeast of the foreign protein. Preferably, there are processing sites encoded

between the leader fragment and the foreign gene that can be cleaved either in vivo or in vitro. The



to be treated, the taxonom c group of individual to be treated (eg. nonhuman
primate, primate, etc.), the capacity of the individual's i mmnenﬁyitmtﬂg
synt hesi ze anti bodi es, the degree of protection desired, the for ¢ f
the vaccine, the treating doctor's assessnent of the nedical situation,

5. JAN 2007 WO 99/%6544 PCT/ 1 B99/ 00103 -33- and ot her rel evap&T&&%‘ﬁEf

i s expected t h3C PREYount will fall in ascel ativel y broad range can
be determ ned through routine trials. The imrunogeni c conpositions are
convent i onal lisademheiuenet @aga‘dntplama@m tmroddslayignageptily compiésed bbin;drophbbib &hino acids
subcut aneousl tr or. transdernpl | y/transcut aneously (eg.
W98/ 20734) . ChAA&E?CﬁH%EE% %crj%ﬁpr?tflgﬁrsoms Ft4bl e for other nodes of

adm ni stration include oral and pul nonary fornul ati ons, suppositories, and

t ransder nal Sitabld0SA ule or
a multiple dgjs}gjkgg%gldn%r%e IjT he \g/l:sgé:lfeﬁ%g %{;Ee &%xﬁpﬁ 5;@%92& |c%9%§ assfgr Ogblﬁ
with other iswiasdlrecxpastanversse gererEB-A- Mlbﬁﬁam{’@rﬁﬁ&% 086)tand mméadmrtgaseewS

CCi Rob & 1997
Saminars P PAVIAIBGY 0Py 1R PPy B orgs SB35 erPim i vt

15: 617- 648; seepfoatderfox’rwsreﬁdn]m y@ar(BPDeb nmsv) Vehicl es Gene therapy vehicles

for delivery of constructs including a coding sequence of a therapeutic of

the invention, to be delivered to the mammal for expression in the mamal,

can be adni nistreferet! clas oébactetion leastees drg/those thytsmpivly caltdgmentldfabey e pliaads: can

utilize viral_ or pQCV|ra ectomsggBroaches i N Jn“v VO gﬁ ex Vi nodal ity.
& i

Expr ession of“¥ SOty bolh 2 BIF: S80 $SPENGE A P BT ST St Bigene pdpha-factor

sUc

lian or ﬁh@ﬁ@mﬂhﬂgm epiptoyat ie¢l6de @m%gihm 186 alphefacoflieftir GBGMEN GfiidoN
VI ve’ can Ee el her onst tutive or %gul ated. The invention includes gene

del i very! ehF‘E Esidpes) ap el BrivwaRdelbeidrtqrieaders Hsually akpw 5 ke abest éOa@mac@o

sequences. TRSidBRNEUSIPhibMes Y4cUBBLEd £8705008! EF-ALERIA,73). \Adaﬁ#onm Ok ¢ V@gﬂ}ﬁ
preferably, a retroviral, adenovi ral , adeno-associ ated viral e pes

viral, or al wﬁmarfe@or\)@aé@rdragmw ghat prpvides ﬁ@é@t‘mﬂ% waludahydod iphafactes teaders mads,
coronavi rus, ygy ng%gé’ Ofe b firs Eﬂ‘ﬁ%ﬂ H?ﬁ %Xx'é{ e)'réﬁst aﬁ: ?c}ﬂ &1 see WO
vect or era Jo‘i Iy

pi cor navi rus, virus, or togdavirus

(1994) CanceSWEk%é)Therapy 1:51- 64; Klnura (1994) Hunan Gene Therapy
5:845-852; Connelly (1995) Human Gene Therapy 25 6:185-193; and Kaplitt
(1994) Nature Cenetics 6:148-153. Retroviral vectors are well known in the
art and e cHﬁ{aH}‘rﬁF‘aicé‘PP?‘l’é?mﬁ%}m‘f BARTGTrERosenldy RSt aip revlsianyregiqpg located 3

enpl oyabl e i@ dihEankiByRd Q&ion' 48 hﬂ@lto@&h@mtﬁ ﬂ?er}ﬂorﬁ?)tér}iﬂﬁk ﬁlefc&ﬁﬂ deHS&Re. These |
xenotropic retroviruses (fo exampl e, NZB- NZB- X2 and -1 (see ONeill

(1985) J Vi risHuenses: digg) ﬂpdn&y&crzmmncofra@tmwnﬁrw@els cah Be t:mlamomo M@lmipaﬁﬁhm
-34- PCT/1B9 Kel | L 45.291
e%{ 9(9 :!i%g' tﬁgDN%xaﬂgﬂéggﬁ%Mﬁl&é %gn or s\églgcn d o‘lh TS das ~recﬂgm76§ )

spumavi ruses and I vViruses unor rus econ
Spri ng Har bowernhiafmnatqueyces, 5886as tides tadogJoraflydoheic eetvirey.i r al gene t her apy

vect may be derived fromdifferent retroviruses. For exanple, retrovector
LTRs may be derived froma Miurine Sarcoma Virus, a tRNA binding site 5 from
a Rous St codally.rthe aboye sissckiAgsi seepenentsa comprigingza Momiotes. Jeedek éifidgsivad)..eodingnd

an origin Ofse SHEOBE; Jrés?‘r?agd%r %&h%ﬁl{{l ?@e@éﬁc@naﬁgﬂr% vin%j% rPr:ersQ%ﬁe

r econbi nant trovi ra veéctors net at Ct 10
conpetent r e:tons]mcma]Expressmn constructs are often maintained in a replicon, such as an extrachromosomal

element (eg. plasmids) capable of stable maintenance in a host, such as yeast or bacteria. The
replicon may have two replication systems, thus allowing it to be maintained, for example, in yeast
25  for expression and in a prokaryotic host for cloning and amplification. Examples of sﬁch yeast-
bacteria shuttle vectors include YEp24 [Botstein er al. (1979) Gene 8:17-24], pCl/} [Brake et al.
(1984) Proc. Natl. Acad. Sci USA 81:4642-4646], and YRp17 [Stinchcomb et al. (1982} J. Mol.
Biol. 158:157]. In addition, a replicon may be either a high or low copy number plasmid. A high

copy number plasmid will generally have a copy number ranging from about 5 to about 200, and



vector particles by introducing theminto appropriate packaging cell lines
(see US patent 5,591,624). Retrovirus vectors can be constructed f
site-specific integration into host cell DNA 10 by incorporation of1q‘ira‘~:‘“£\N 2007
chineric integrase enzyne into the retroviral particle (see W96/ 37626). It
is preferable that the reconbinant viral vector is a replication defective
reconbi nant VviwgSesesfdackagi ng cell lines suitable for use w ParAsse00103
above- described retrovirus vectors are weltSknown in the art, are readil y

prepared (see 95/ 3 n 92({ 05266) .. and can be used to create '
producer cel IUSTYa\felﬁé‘éou?gégboa%?&e{rlggdz 6%??08?%%3571“51? HEY nB’Pger V%E@’d) 1greferaply have
production ofat leag abduk b@And fbre/grefeaublya ldabicdbes .20 FERérartadi of. 1o REpPRasleR0V G,
cell lines are nade from hupan parent_cells (eg. HIl 080 cells) or mnk
parent cel | M3 selgdisd: Aerspeing HBqERe FhEpet of hatsel andhe fiseian Brotaimen the bestiSeed
retroviruses eg,.ogmgmag,q%;,ta( uction of retroviral gene therapy vectors include
Avian Leukosis Virus, Bovine Leukem a, Virus, Mirine Leukem a Virus,

M nk- Cel | Focus-Inducing Virus, Mirine Sarcoma Virus, Reticul oendotheliosis
Vi rus and SRousiefmatehirthe WipresSion Barstringd dag bk ynieeatqdrid eleryedst Mabind Svith k! ket aan
Viruses include 4070A and 1504A éaHartIey_ and Rowe (1976) J Virol 19: 19-g25),
Abel son ( ATCHEHEY: IRjpgraiaeg) veqiors gishally Aqentaingt 6%t 918 sequenter hometpgans 1o ATEESNo
VR-590), Kir I ; d -

Vbl aney Mar | e U T S, P L R Mmoo S e RO
obt ai ned f r oferkipm i tegpicssionogonsiewst.| lntegiations anped tasesulh drofecombinationp det@ebit ur e
Col l ection (}ATCC') i ockville, ryland or 25.isql.ated. f .
sour ces usi nao%l%%%%%lﬁ y ald ?‘é%:}oer a?%%ﬁ&?ﬁﬂ%s?“ﬁ?@%@é’%mﬁfﬁﬂ[ ?@?5&@%‘%’ "Hene
t he ?py \Aeft mmnnbgg&z;ggsgi AntiiﬂbgrgﬁﬂgVﬁlgtdr (Mhyiohgdirgdgd fdwggégifggSﬁﬁiib?Qsﬁ By

pat ent applicati.on 5 1, EP0415731, EP034524 EP 4 1

W089102468:  SESHDS B SDREOPTASRISIRERYS S<0usDt B2 BoBSonGhy Yrrivacee WeoWeagog AL
W93/ 25698, \%ﬁa.w o2 B8fe ex}WesOH dRafuttt B éﬂt%?ﬁé,%@és Ef%ﬁlzlélﬁgag-glﬁg&ﬁnbinant
W93/ 11230, 93/ 10218, W91/ 02805, W91/ 02825, W95/ 07994, US 5,219, 740,
US 4, 405, 712protgin progeed TRe eyjg/. 41948 Pogo NatisAepdr 3., W34 806%H, Bhe clgomosogek

also Vile ( . . - Y ; .

53: 962- 967: %%%)cf%‘gggdégﬁ%é’?aﬁg‘%%%@?%ﬁ%J’gﬂé%%%a‘)f‘é%%%%°§%@ﬁ regults
Neur osci 1Resi3tBe #83:4608 of taloatire ¥0@8) odtwiesegments horBold@my APadjRBnt fepmenty ihIB3)
Cel133: 153; ne (1984) .Pr.oc tl Acad Sci. 81:6349: and .M I|er (1990 uman
Gone Ther apy oy o4 ahGts PR cpeiim vty B 51l b sl v e
art and enpl pitepldtion bodinike ekpresidni construcSee, for exanpl e, Berkner (1988)

Bi ot echni ques 6: 616 and Rosenfeld (1991) Science 252:43 1, and W93/07283,

W93/ 06223, and W93/ 07282. Exenpl ary known adenoviral gene therapy vectors

10 enpl oyabl Usvallyierirachromasemalond iniegraling exprossongenstréthmey contaimecleshrblpanarkers

ref erenced dgc i 4 4 L0Q37 93, 94/ 38,
W95/ 11984, &0@%‘2?&%‘3@@’65‘%%{9 %@5}%%%88%% %@fg%ﬁﬁ?g’%‘ééﬁ“ﬁ?z‘@g
W94/ 08026, ADR4é BibS@bictic YORSHA62R%e cMPRdded 4P 0O yeddDI!, hdchOR, A NI HIPY 28T,

W95/ 02697, 4/ 28152' 94/ 24299, .\W95/ 09241, .\W95/ 25807, W95/ 05835
vwgi? 18922 a Wg/’%ézr&é.“ f’Beiﬁ“?gr‘ﬁéﬁ‘?‘\?&lgﬁ?e’ﬁﬁ%?%‘??a‘??‘ﬁfﬁ“%fmmﬁ?‘ﬁeﬁ%’d to
kil ed adenoyinfch$yds atess1d, RefediNel-Uhiahitiod, 3%aabid béi8ctabRNRar i Ghay absolfdvidd 4
may be enployed. The gene delivery vehicles of the invention also include

adenovi rus a¥@eicyittthepopity tRgrowanic preeense of toxie sempayndsnench pometek Eeor SRBRIHITRS of
such ~ vector ﬁrgge%e ofeePs %u&bé yeast %’&9\:\! bPfe ﬁfe@ent:m c%gf ign%f? Qr o %@@5 Ricrobiol,

di scl osed in Srivastava,
25  Rev. 51:351).

Alternatively, some of the above described components can be put together into transformation
vectors. Transformation vectors are usually comprised of a selectable marker that is either

maintained in a replicon or developed into an integrating vector, as described above.



W93/ 09239. Most preferred AAV vectors conprise the two AAV inverted
termnal repeats in 20 which the native D sequences are nodified by
substitution of nucleotides, such that at |east 5 native nucleoti deb 9 oAl Zﬂ%
to 18 native nucleotides, preferably at |east 10 native nucleotides up to 18
native nucl eofpdgsss4470St preferably 10 native nucl eoti des aperfighahgaed and
t he remai ni ng nucl eotides of the D sequedée are deleted or replaced with
non-native nucl eotides. The native D-sequences of the AAV inverted term nal
repeats are Sywisene ad Tﬁ%‘“@ﬂ“@@ﬁé’%‘ﬁ’é|Wb¢fﬁﬁ@4cé@tm%@§allrwhemhr mmygracing eacteed 25
termnal re

i nvol ved mpiﬁllaf’E F %C'P%ﬁ%%a%ﬂtl%ngﬁgnﬁﬁﬁgﬁﬁgg?ﬁ gggﬂént \(,E\IEl Slgﬁesecpors %ave any
nucl eot i de otchedeveloped fdigintey alie dhid fdbowiog rydastsrﬂanhela albatamv[a{uaz,%queme) Mol t he

ot of whi P g BT RGOS 100 RS ol el e
exanpl e & @lelorpi [%Vsdt@@tta@f(l%ﬁ) Jomb 2Mxikrdpsare] 35aasd; gge(rﬂeﬂﬁrgér ad (19¢6] Dbt
61: 3096). Anot her exenplary AAV 30 vector is the Doubl e- R vector.

Const ruct i o Geng %@"é Biuyrezorpsess oFagilis dascpioale d1984) UsBadgreriodni38:1165],

5, 478, 745. : 0 aL.ent
4. 797, 368 aﬁ%%‘l %&’?ﬂgﬁa}zﬁg"’g L\gi\i’)%’g?‘%%%ﬁ (%3 Wp%@fe{’gég’%gﬁfy akﬁzyc?ﬁg s
Patent 5, 139]194] Bicltratrdppes: US],Ritlan guill erinidndii3fi unznet dio(thiiﬁ)\M)BeﬂsﬁcZB&l&Zol Yet

SovoARABTnEa U = SRR et ABSTIRE o, Pigh d 37t D Hrsf D s
¥

di rect s 16xpraesé g;%asm]eSMmmydey ckmdvikiae [HirM&f et all (1978} Prbet Nl RB& Sci. US4
const)y uct i O%A%'re i sclo @d 'f F’ig%) uman Gene Therapy 7:463-470. 5
Addi ti onal BHQ ¢f Hetldpd @%‘1“6’ 137 4 6 HeSeFomregharomygss pims ABepl and Jgrse

5,173,414, 5% 4a0n9bb 706 PRk \t&o@l@%ﬁ@ [DaR v 8N4, (ﬁbs%p el u5EL 90 §sdafn the

i nvention also 1 nclude herpes vectors. 'Leading and preferred exanples are
her pes si nplG@lladin. wsal 8B or e éreveli HM48)- a sequence encoding a thyni di ne
ki nase pol ypepti de such as those discl osed |n US 5, 288, 641 and EP0176170

(Roi zman) . Additio 0.exe es 5| | ex vi vectors ingclude
HFEM | CP6- L %’“’&‘Fg ’Inéfg‘i‘tf“?%we"fr}%é‘ %‘ﬂﬁgég °(YWS§ s %“r‘w&’?‘irl{f‘ﬂ? in tha agy pogusually
descri bad i fncfak bittfer (b A8BHordRlQNSTRpRASI GRS of 26 yaad chiR ROk AR cafd,
W92/ 07945, HSV_ Us3;:pgC-lacZ described in Fink (1992) Human Gene Ther apy

3:11-19 andrusformation procedyesmsally yaryouithythg ¥e2st seeies o e mrnstomed Sge eg. [Kurtz

(Breakefi el t u ATCC
VR-977 and %’CCQ\@/?QG)%%S@?%%}\ sgt]grﬁdgzép ggggs}e' a p gﬁc\%??iﬂs?gleﬂe &a py

vect or s t hafGleesan b/ eip8®yeder. Mitrnbiol |I A% 4% BoggenPmyf & utl. E986) Md’iaGm thser

e
VR 67, - ATccXGre st R el ok 2 Bt TR LflveloBt R o %?iJE ATCC

VR- 373; 20 AT Guctsfibl 1 54 G)l 65;VeanelznBlgs 2001998 BoTeghhalbist §: 5357 KIli})SerérﬂJdBQ

51051, 300, 8l TPl Bip ST e s ¢ o iB0De eseﬁﬁfﬁ%c'ﬂbfﬂ&gevgﬁs e

vi rUS vect Ongs deBe DR 4901985 Sea { K¥hen ORHAQD788 Broc. N l488H M%r@ﬂ A591929;
1995, W94/ 21792, \iD92/ 10578, Y055/ 0 994, US g@og 309 and US 5,217 879  are

enpl oyabl e. ltsett. 49%0d Rdcteigbd33+E8) SyechetomyicertsdBeach andipos(l 08 et j00:706
col 1 ect 10NS ot Aarblfecst fibdvidoll J?t%gwglkq(gzgg'\@égxe?@ aﬂi AL

sources using conmonly” a al phavirus vectors
Wi t h redfice@erytidta9xYairdwiahr e used (see USSN 25 08/679640) DNA vect or
systens such as eukaryotic |ayered expression systens are al so useful for
expressing the nucleic acids of the invention. See W95107994 for a

detail ed deé@giggﬁon of eukaryotic | ayered expression systems. Preferably,

the eukar yoh‘s %sed%gl%lrnegle%(r%r‘%nn ody r%%?s &% o]?/peptngg orI gr}gu%notf p&?pc%{zgcs composed of

at least one antibody combining site. An “antibody combining site” is the three-dimensional
binding space with an internal surface shape and charge distribution complementary to the features

30 - ofan epitope of an antigen, which allows a binding of the antibody with the antigen. “Antibody”



derived from al phavirus vectors and nost preferably from Sindbis viral
vectors. 1 5 -JAN 7007 WO 99/36544 PCT/1B99/00103 -37- O her viral g%ﬁh%ﬁ[ﬁ
suitable for use in the present invention include those derived froln |
poliovirus, for exanple ATCC VR-58 and those described in Evans, ‘Nature 339
(1989) 385 andv&abiegua(1973) J. Biol. Standardization 1:115pcrhsseviosus, for
exanpl e ATCC VR-1110 and those descri bed-3%n Arnold (1990) J Cell Biochem
L401; pox vi_rLfses such a canarY pox virus or vaccinia virus, for exanple
ATCC 5 VR- 11nudssdfonsramPiyRY ot prsteATt bedkrs sy brid artbeied chimepir apihodiss dnmanged)
Proc Natl AGagbsds, #6red hfsibodfes @¥Ralen{ shABMes MR phYeiAC aich sAtdle éﬁ&éﬁﬁ&tib%ﬁé”er
(1990) Vaccine 8:17; in US 4,603,112 and US 4,769, 330 and WO89/ 01973; SV40
virus, for exanple ATCC VR-305 and those described in Milligan (1979)

Nat ure 277: Mifiibadids Medizsakhd bo9&hs df @ indlefitithn £3 k&AB forl Afffinite Neheonvdtédisphyl OF -
exanpl e ATCC VR-797 and r,econbhna/g(jf i.nfluenza, viruses nmade enpl oyi ng reverse
genetics 10 "PEERASHIEand distreuishing/identityngdNeisserighprotsinsand i n Enami  (1990) Proc
Nat| Acad Sci 87:3802-3805; Enam & Palese (1991) J Virol 65:2711-2713 and

Luytjes (1989)..Cel] : e al chael 983), NEJMed, 309: 13.. and
Yap (1978) ‘Brg@eszt?g‘:%é%‘ég‘%‘gﬁ%a‘f’ﬁ?“g‘g?’ %5%’?{}%9%1 i’g%‘}‘?“%{?ﬁénmay be prepared by

i munodef i cicemeytionalmeshais. I gaeral, e grdtdin Shrd 886 BAmanide & suitkble hambRpResably
(1992)J Virol. 66:2731;. neas .virus, for exanple ATCC VR-67 and VR- 1247
and those d&SeFFh& P “él—*’%"ﬁﬁ%%i’!ﬁ? angl gpafs 315 PRRGE for fhsrpreppuatipn ef peivctongReess s,
Bebar u Vi r ugue {Pthe 918#B b seliebMRafI hna itk Adfabind it ed anfaRRIc R Mbildbss for
exanpl e ATCC VR-922; Chi kungunya virus, for exanple ATCC VR-64 and CC
VR-TR41; Foputibgsiesdmmypizadon if genegally pprfamad bOmixingoe 4mulsifying thei protsin if saline,
exampl e AT . - = L rus, .f e ATCC
VR 057 Ry Brsary o PR ot P VRO Al % il PR ar
ATCC VR- 580 emmnl3ioAP@SarRyl @dntrallXduboutarROusiy ar irgrambenlagyafdbse oATEENMER/ Rjettion

Pi xuna virus,  for. ex I TCC.VR-372 and, ATCC VR-1245: ~Tonate virus, for
exanpl e ATCE Vﬁl‘@%?&gfgfﬁi ﬁ’m%‘?ﬂj’gf‘ 1§ gFeRly ?Sée\é;%r%:@’%- W58 Wit ans, P FROTC £ of
exanpl e ATCGjdtony 4f thiVprébteinda sulidel prefdrably @XadTPleandST@ConRetd 2@uvint6dnd3mnyi I US,
for exanple J ATCC VR- 375; _O\%%ng Vvirus, Eastern encephalitis virus, for
exanpl e ATCRISFpatysly gergraterentibodjes by in yitrojpmpizaion HeirgyReihedsikaoym jnfhe ag,gyhich
exanpl e 1ATOf \VRe FposdT N R kARdn isARRRNR B3 %alek B AN AT B Bolychitd
coronavi rus, rf orz_&e}?(%r'rpl e ATCC VR—I?S4O ar?d teﬁﬁsee des%p?Vbed N Hant e y(615_966)
Proc Soc ExpntBemlis atteinedby blegding the irmunigedahinzhintorghise of ilaste sontingr Hpenbating

i nvention inpt b ot | m t he ove ' Vi ec S.
aner del i v IEE #EeS iine ol TRlkoled oy dfesPapbie TR HOraE R pdlt ohpe 80
nucl ei ¢ aci eecoex@iigaitofigatiaa (4 5000gdbr10aiinda). 2b6w 060 & ger[BNEd hiap ke obtained
unlinked to _killed adenovirus alone, for 30 exanple see US Serial No.

08/ 366, 787, TPM @ Becenber 30, 1994 and Curiel (1992) Hum Gene Ther
3:147-154 ligand |linked DNA, for exanple see Wi (1989) J Biol Chem

2o O SRR S LA Ll 55 Gkl A e
PCT/ | B99/ 001335} Z8:4939¢}dor aanatlifidtiGetheredf. TNpicallB4 #iddse 696 is dremosized asrd_esn?i'ibed
R N T TR TR e e
US5, 206, 152 savfhl iabge WS rblies3 & refibhel @hd dishaheinftessledell ldefiftdOthe fplesnasllnv t h
cell may be screened (after removal of nonspecifically adherent cells) by applying a cell suspension to
25 a plate or ﬁell coated with the protein antigen. B-cells expressing membrane-bound
immunoglobulin specific for the antigen bind to the plate, and are not rinsed away with the rest of
the suspension. Resulting B-cells, or all dissociated spleen cells, are then induced to fuse with
myeloma cells to form hybridomas, and are cultured in a selective medium (eg. hypoxanthine,
aminopterin, thymidine medium, “HAT"). The resulting hybridomas are plated by limiting dilution,

30  and are assayed for the production of antibodies which bind specifically to the immunizing antigen



menbr anes. Additi onal approaches are described in Philip (1994) Ml Cell

Biol 14:2411-2418 and 5 in Wffendin (1994) Proc Nail Acad Sci 91: 1525@%07
Particle nediated gene transfer may be enpl oyed, for exanple see US Serial
No. 60/023,867. Briefly, the sequence can be inserted into conventional
vectors that caepdaigssgonventi onal control sequences for hi ghctaseboios
expression, and then incubated with synthéfic gene transfer nol ecul es such
as pol yneric DNA-binding cations |ike polylysine, protam ne, and al bum n,
linked to cel(?ﬂdt‘&*r'@}bf{q'wgblfé 19 P@éﬁ%‘%”‘é’&&qﬁ)-é—ée sdscid ddpbrsesmiios hybridemag ars shanbe d
in Wi & W (% ' 1em; : =4 j ' 5 ' i.n
Hucked (1990) &g%%%ﬁg%ﬁgﬁgon@ol 155662%%1%‘%1%65 %}glgg%dt] g}zéé”réagtg% gggfﬁgde(gf%%nﬁ ank
(1992) Bi ocoijwiral-e Chem 3: 533-539, |actose or transferrin. Naked DNA may

al so be enpl oyed. Exenpl ary naked DNA introduction nethods are described in
WO 90/ 11092 and US 5, 580, 859. Uptake efficiency may be inproved using

bi odegr adabl & degifedythe anfibgdistievheripobysione Pr menestonpld 2y be fabeled fising emventional
transported i | : {Sesl dbbdid At ; - T t hod
oy Do | ror overl i e B T o Bl ol R e S i ¢
and t her ebyatdac i) tlectroe-deriss reagamisosnzyskest and ligandobaying spacificrbéldgmgerundrs. EnsynihlA

descr | bed. | naCErEaly eebBPBPARE I, pi it A BEBerbdey Sl oy 36

EP- I52_4, 968. dﬂbsililddg @pwseg,fi',ﬁﬁ_lmmeﬂﬁ'ﬂbémgn?Fﬁ‘giB)gmnmglge \p;]gnwl?;, iﬁlax_dirilitablvemyh at he
ei ¢ aci ; i

Convent i onal PORHTAFE SpAfchhafe BRUESE 0% o Aoori{ S Bt i ptectte

| evely expl eswitiphigh apecifiting as foe exampiedn the dasewt trhansiyent 4né kintongelieal kit §ecific

nol ecul es sugh as ol yner.i - bi ndi ations Like polylysine, . protam ne,
2nd " al buni n. PRk SR SRRg el e S S TR o e tr &
insulin, gaiechoneerduactepse;ligard cdupeskhew innhe 4 hehoultbhd vhdérsiosd @B atoRel ude
t he use of Ici[egos%mes t

| 25 | i.Si. h h
GHRER 5 o R BB Varoby B R FETR Py Qe b s

control of a wvar
Furt her non-seiveain sehekal \déffeyens miotiesh Fer &xamplds Blimayl ssele sas e ebipadtivallabde bi e by

systens ch s_the appr described in Wffendin I (1994) Prog.
Aokt et RRR T n ST wpRgmeSrpiounsh for IV Bt gpeatay st and
t Ee pr oFluct ﬂﬁo;@@ﬁﬁeﬁ&'&id@?reﬂ)éffﬁ:u Chr @mpIQ%dABithi addieslsd &?mmﬁﬁms pitat1iua opf
phot opol yner | ze rogel material s r.conventional nethods 3 r. gene
del i very that™&He: tﬁgseanef'?)’ﬁﬁtdﬂzlei Wﬁgwd bjofia, %@%‘W@%@&ﬁ@%@% W&qq’bITg?le or
exanpl e, usewig ', dowitith @B®Totin WA DRBMASAM FHRETOHRORAARIRRs ardPosdianskshall e gene
transfer partigcle gun, ﬁs d?s;iri be)? in US 5,149, 655; use of ionjzing

radi ation fdPAdiXERMYRH? MEert IRLFYs ‘%Hr}'&é?eﬁ“dﬁc%@%‘? BeuivHengsvEIDHe P82 and
W92/ 1 1003 of theipadat myshtibh.posome and pol ycati oni c gene delivery vehicles are
t hose described in US 5,422,120 and 4,762,915; in WO 95/13796; W94/ 23697;

and W91/ 14435; in EP- 55249,6,8; and in Stryer, 5 Biochem stry, pages 236-240
(19?) WH. & ica 8 sco; Szoka (1980) Bi ochem Bi ophys Acta 600: 1;
Bayer (1979),,Biochem Bi ophys Acta 550:464: R vn (1987). Meth Enz I

Tabs 110;  verRyarTSa e BB e Cabampe iy plEles aRPAdis L B RRGA R e m
176:420. A peventiog TeophatiRaceaigabsintpositorzalll caifist 8 Gkrdpb@icalbeetfdctiad drfount of
effective ampunt of a gene _therapy D vehicle, as the termis defined above.
For pur posese‘tB‘FrROHQeFﬁ’rdé%é‘ﬁtboii‘ﬁi‘/Qﬁ?‘?lmﬁ‘,"leﬁtﬁieéﬁ“éﬁl?‘%d gus®HaRi |1 10 be from
about 0.01 ng/ kg to 50 ng/ kg or 0.05 ng/kg to about 10 ngy/ kg of the DNA

constru %tﬁs "llhg térpne“t}ileﬁ%%%icgﬁ])ﬁéffetcgvcvmo%ﬁt”iars ugea h@r‘éﬂi‘ rQiic%ttg 13 gmmgﬁ lo% ¥ ?l{eyap%ﬁch ods

agent to freat, ameliorate, or prevent a desired disease or condition, or to exhibit a detectable
therapeutic or preventative effect. The effect can be detected by, for example, chemical markers or
antigen levels. Therapeutic effects also include reduction in physical symptoms, such as decreased
body temperature. The precise effective amount for a subject will depend upon the subject's size

30 and health, the nature and extent of the condition, and the therapeutics or combination of



Once formul ated, the pol ynucl eoti de conpositions of the invention can be
adm nistered (1) directly to the subject; (2) delivered ex vivo, tgﬁ@ﬁ
derived fromthe subject; or (3) in vitro for expression 15 of rec i
proteins. The subjects to be treated can be manmmal s or birds. Al so, ‘human
subjects can be treated. Direct delivery of the conpositions will generally
be acconpl i shedwbyysaijdecti on, either subcutaneously, i ntrapercrt/masahiy,

i ntravenously or intranmuscularly or delivet&d to the interstitial space of
a tissue. The,conpgsitions. can.also be adm.nistered intg a |esian. Qher
modes of 20 adRPFEESHETEHe %3}"&‘&@“8?- us; A PRHUREHEP yPestiihe @t etfestiya amount
SUpposi t or i esin aaRhcd. FRAGUR! KB efffive bihah{ Gt APRAYSnARRA bEA e RRSmed by $58ine
W98/ 20734), needl es, and gene guns or hyposprays. Dosage treat ment may be
a singl e dosexpefaetauan gpd is withingthejndeemsaiecofduddimigian. Met hods for the ex vivo
delivery and reinplantation of transfornmed cells into a subject are known

in the art ar]:d described in e%. W93/ 14778. Exanpl es of cells useful in ex
vivo appl i catli%REPossEoTithe pyesent nveniion.ap sffegtive dose apl beirom abayh0.0) mgl kere §0 me/ke
hemat opoets ¢, orhYSRI/KE &) dbSut 1 RHACDNA SRR i the in@Ridudio ﬁvﬁicﬁwm?mﬁﬁét%réﬁ. 1
5 JAN 2007 WD 99/36544 PCT/ 1899/ 00103 -40- Cenerally, delivery of nucleic
acids for both ex vivo and in vitro applications can be acconplished by the
f ol | owi ng pr ot phhmmassutichlorompgrsingnl @p atbe xbutain-npelingcedicelaasépeaid cinier CHheCetim

phosphat e pr.egipi ' e iated transfection r ot opl ast
fusion, elect E%%’g']?cgﬁczgﬁ?mgﬁ@g%gﬁcgtﬁe%%q%ggar?%gorﬁorf‘%s%%tfo&gf f %‘8‘(‘%6)“8? fgent, such

| i posones, aned agiibodiets onmiacpadipeptilel pomes, afndt dilser Bhidapentio apenel dhe terhl refgd o aby
known in the art. Poaypucl.eotide and .pol.y ti,de phar.maceutical co sitjons
In addition £ garf'ﬁceemg%grc ar?é‘ge%?ti (%’5 fl(f(} Igsgi(gég‘fug%lthee %rg‘ihfclt‘grr‘ g&‘h‘ﬁ’og‘&? ﬁ e rt!“bed
above, tHeé f adiddiahereivagdictchnpaitongaiviicicmay leadmivistkbrsti wihoRahiruedie®! Suiteble
and/ or pol ype tide CoITp sition es. 1

._ A Pol ypeyti 0 e exanple are . .
pol ypept i des SWHFEH" PNl GEE, Slﬂ‘ﬁvﬁ' Hgﬁ?boﬁfﬂi ’53%?’8 seulss; 56’888? 8&06%’856(3‘)]@{33(}%@55’,
tr ansr er rk in; pagiaaicefg'uyp@mmm aois, Falmnéxib(m{im&;cidaﬁhﬁxﬂﬁﬂmlcﬁﬂo%mpﬁﬂl;inaﬁwavﬁrhi n;
interleukins; interferons ranul ocyt e, Cro .col ony stinulating
fact or (GM@ﬁ‘&%&‘éﬁ&%‘&’gﬁ?@%ﬁlkﬂﬁvéttﬁ%ﬁgg?rfhﬁg"ygﬁﬁd‘fg‘f”?'c} CSF), macrophage
colony stinulating factor (MCSF), stemcell factor and erythropoietin.

Viral anti gephamustilicalls aBRy@bIRRAYaA 1R WSS theRlh, flreRaiifle UsRidral A8 QaltsPHuf & NS
from 15 other invasive organi sns, such as the 17 am no acid peptide fromthe

ci r cuns pdP oz bydrechinriges hydreromides phesphates, sefatespand dhe Wiro aie! the satis pf oganie peidmes,
Vitam ns, et g, QhRkdl QfRodaRat m?%t%? ge,%gw@ ed e tixd. A oMM KscubSATBNES,

st eroi ds, androgens, estrogens, rndne, or vitamns,” folic acid. 9
20 C. Pol val kyhzmesnticRiy acseptblrariipleds isevailablafirsRemipgtby sPhaphenaicgl Scgntes(sliackbe

i ncl uded w t? tl’t% ﬁlﬁsﬁéﬁs pol ynucl eoti des/ pol ypeptides. In a preferred
enbodi nment , H% dfyarkytene glycol is polyethlylene glycol. In addition,

nono-, di-, or polysaccharides can be included. In a preferred enbodi nent
Chi t gsan_ and” pETRCTian HERERRTAHER N Sers St ffhoRliol AT Bk Ll B e,
S 20 saline, glycerol and ethanol. Additionally, auxiliary substances, such as wetting or emulsifying agents,
pH buffering substances, and the like, may be present in such vehicles. Typically, the therapeutic
compositions are prepared as injectables, either as liquid solutions or suspensions; solid forms suitable
for solution in, or suspension in, liquid vehicles prior to injection may also be prepared. Liposomes

are included within the definition of a pharmaceutically acceptable carrier.

25  Delivery Methods
Once formulated, the compositions of the invention can be administered directly to the subject. The

subjects to be treated can be animals; in particular, human subjects can be treated.



The desired pol ynucl eoti de/ pol ypeptide can al so be encapsulated in Iipids or
packaged in |iposones prior to delivery to the subject or to ceIIs derlved
therefrom 1 5 JAN 7007 WD 99/ 36544 PCT/tB99/00103 -41- Lipid enc ;5314“62{] on
is generally acconplished using |iposones which are able to stably bind or
entrap and retain nucleic acid. The ratio of condensed pol ynucl eotide to
lipid preparatW@AY¥&t vary but will gengrally be around 1: FC{§ps/00103

DNA: mi cronol es |ipid), or nore of Iipid. |]—'or a review of the wuse of

|i posonmes apifdf delesy ©o0rhd @bi¥&iNbnof I 9; I t
(1991) Biochim 5 Bi ?phys Aci g& t)léop%vmt%h&hlgt ?gu%??\né%%ﬁ%d d n?e@gmﬁ &4
Enzynol . 10Futsuangpsly, rll_lrrﬁzs@mllmn@yawslw@nmtraromsculséy Dlnddilheetﬂ)toehemterstmal

i nvention i 0 har ni tivel

char ged) angﬁrfgg)t?raa ‘?oer ?Sgr"(é‘@?‘%“ ch ?l%)nigécgc |?|6”§1§' 'm% eél(o g HWFYF oo
medi at e i nt rdablidtatiar indridé veal yn@bulpioazﬁ-madm%aﬁdﬁelsg;ﬁmmdriw% {inedermbady -
Acad. Sci.. USA 84:7413- 7415) %49&@ one (1989) Proc. Natl. Acad. Sci.
USA 86: 6077 TRBSHReols APPlicarpes (ggg see @ﬂ%ﬂrqeﬁl?soﬁ’dfgée% B8 of nepwrays Jopyee] .

Bl ol . Chem (3AicAGHS%beLAKER)dosd AnEMRGH b BHRIpId REcnGRRd. 0N © |1 posomres ar e
readily avail abl e. For exanpl e,

N 1-2, 3-di ol eyl oxy)propyl]-N, N, N-triethylanmonium (DOTMA) |i posones are
avai | abl e ukazineshe trademark Li pofectin, fromdBCO BRL, Grand Island, NY.
(See, al so, _Feigner supra). Qther. conmercially available |iposomes incl ude
transf ect ac&’ anBE?AEF?SE%E% 1t ipxsriies pepEtene PrPhyertc (orthaweveat infastion) or

| i posones Cﬁ{gm?@unls?(,epﬂbefé&r‘ﬁgajeraﬁgplﬁﬁaghj y avail able material s using

techni ques well known in the art. See, eg. Szoka (1978) Proc. Natl. Acad.
Sci ./ USA 75:4194-4198; W00/ 11092 for a description of the synthesis of
DOTAP (1p2- m@@@dcaes;cbmm): nﬁm(nismg By, aﬁmg@osppaﬁ@pm)a(s 1 Snuclelc Bid,ar l y,
ani oni ¢ and ne kjtral OSONES, ar e reajdlly avail | such as from Avanti

Pol ar Li pi d&"2 yBPF?WbHG AIE?“"‘??F““E lﬁa‘ffép‘@&s‘?’ln?s  Pibich inslnde any farriersia dpsy
avail abl e Wﬁdt&fsdtlﬁinﬁuce%&hodmﬁ@rdf&bﬁ:boﬂl@ﬁﬁaﬂﬂﬁl to2fe RERaRNALdiy 6O bhRSition.

chol est erol ﬁglgs atid et | am ne, di ol eoyl phosphat i dyI chol ine (DOPC),
di ol eoyl pho§ &VFersgla%}céWfP )310“’&]% ekBoZRfh dRasERmodRg e (SHEn 3F aRfPtRiBs.
(DOPE) , anopdysaéchsdss, polsrmisac;wpcﬂmﬁ&m 26184) pliBRicRind 44 Mlﬁﬁcmrt%p&}m@ and
DOTAP start)ng materi al ropriate ratios. Methods for maki ng

| i posom%g1 gﬁ‘gﬁggf%@?és‘ﬁgf'%?‘* ‘E‘i’l’gﬂtsaqrépqu ), RIS IYerY IR BATag S S“FhéaIT‘Ffﬁé@d‘ﬁﬁs can
conpri se NukdowhaidMeost of edifane Skifl Ma VG , arS "EHdltionkily) ﬁ{é@é |c§r"nex\ée§1h§3|f§&tn&sws)

25 or large unilanellar vesicles H{SUVS) The various |iposonme-nucleic acid
conpl exes  afEougpElaing agents (rRdlmishio Bt emetRhs aqtigen or m‘mo%éé‘aéée cagiuggedip nger

(1983) Met hy pakMAGbid 18dn &Eﬁjaao)égi?fronﬁﬁ;ﬁxﬁﬁna (el Sdnolk D Ft pN; lorc. ABRGensSCI - USA
75: 4194- 4198; Papahadj opoul os (1975)" Bi ochi m Bi ophys.” Acta = 39 483 W son

(1979) Cell 17:77); Deaner & Bangham (1976) Bi ochi m Bi ophys. Acta 443: 629;
Gstro ( 197713reBn9<t1tcbuﬁantBi gnce efiRetivendSe pithaconpsiB@GinciBdea betyard 1@ Hgjtedrood)

Nat | PCT/1B391 00103 - 425 16; 3348) ;
Enoc)n Agtgt rﬂﬁ mlilt11 g gré (%@%é@&?%g&ﬁ%g ﬁc%gﬁ]’g‘c %]ﬁ)e A5 ufPr ffate e{ 1980)
J Biol. Oh@wil-{ie8e)entfGorlidaltioss okt ofwianabhel s@aﬁﬂd: mnmfiﬁwaangngmuatl
Acad Sci. USA 75:145; an chaef dder ) Science 215: 166.

E. Li popr ot eVfias Byl pegtiges f%ﬁf: gq??\ﬁ&bﬁ %f%ﬁ ﬁ"%@%&%ﬁ‘&é ke @
pol ynucl eotjgedmqlnpept 483e; Capleel O Vud@ie@sign: the subunit and adjuvant approach, eds.
Powell & Newman, Plenum Press 1995), containing 5% Squaiene, 0.5% Tween 80, and 0.5% Span

25 85 (optionally containing various amounts of MTP-PE (see below), aithough not required)
formulated into submicron particles using a microfluidizer such as Model 110Y mibroﬂuidizer
(Microfluidics, Newton, MA), (b) SAF, containing 10% Squalane, 0.4% Tween 80, 5% pluronic-
blocked polymer L121, and thr-MDP (see below) eitherlrﬂicmﬂuidized into a submicron emulsion
or vortexed to generate a larger particle size emulsion, and () Ribi™ adjuvant system (RAS), (Ribi

30  Immunochem, Hamilton, MT) containing 2% Squalene, 0.2% Tween 80, and one or more bacterial



Exanpl es of lipoproteins to be utilized include: chylomcrons, HDL, |DL,

LDL, and VLDL. Mutants, fragnents, or fusions of these proteins C?Eeﬁ{'ﬁ@ be
used. Also, nodifications of naturally occurring |ipoproteins can'bé @
such as acetylated LDL. These |ipoproteins can target the delivery: of

pol ynucl eoti deg,tghsk&! | S expressing |ipoprotein receptors. Prefoaiios 1f

| i poproteins are i1ncluding with 10 the poB3nucl eotide to be delivered, no
other targeting ligand is included in the conposition. Naturally occurring
| i popr ot ei nsceotadk fagrpoaents fre hp@rappentiging gorenophospiivrelipd ¢t 6VALh orbdlan ar e

known as ap [ NS r ' , d hav.e
been i sol at Cekgﬁlgélogdt@ﬁgg\ﬁ’ .ﬂ#‘?‘%ﬂ Wa%? e(glsé t%ﬁ%&a{ﬂﬁ%@g ? o%\gglﬂ%t%xe epgfapomn
proteins, desjuyaas,eeching SRowmin™hi(xmbeadge, Biddciendd, W orcditel/;ME) mafbd ysedbd dartickd A
| i poprotein can ¢ ri.se nore one apoprotejn. For exanple, naturall
ocoary i ng | carBRT TR Db R SeOMT PRt ang commisyay (9] Gubp e Sunrs

| i popr ot & nsdj@as: (BFADEhAIGapie Ereaiits AGuRROQERY; 26)RFiokMbDbnch QRIS ASns g, B:
C, and E apaqproteins, conprises apoprotein B and HDL conprises

LDL -

apopr ot ei ns a1, 82 dhdt EL-5THeb ok hdl-déi a4 bfintertsars (49 smmadintedferan)e mepopimgand
descri begy | neif oL 6. . Rev.. B 54 699;
o (1066) - end o an SR -4 Fp @bl mtor IO AR SRS

Kane (1980) afyr scinNatnbsthoddingcigetiSh ditagettbe effadivelieas nfithe dof@BelonHmtanet
65:232. Li $Ql&ei ns fcorg‘t ain a variety of lipids including, triglycerides,
chol est er ol R?Pfo e TR 8sF%rs), and phospholipids. The conposition of the

| ipids varies in naturally occurring |ipoproteins. For exanple,

chyhpm G0N GRERbhSCalIRL thitahfil UGS THAGR, bt JDL6: HEhA] Lok desrriablen. of

i pid 25 content of naturally occurring [ipoprotelns tan ound, “for
exanpl e, i n thvkaryl-DEsmgjrterhine {tREMIOFP).IB6Jetyl Thenwamplas hitmydm-iedglitheint (pe-NEDRYr e

chosen to aifd in,conf ti of .t he. apoprot ei,n,f.or,. receptor. binding
cctivity. RGBT ER R R R R p i el R T o

hydr ophobi ¢ hydragyphegphogivxgreahdasme (MTPPE)witd h t he pol ynucl eoti de bi ndi ng

nol ecule. 1 5 JAN 2007 WO 99/36544 PCT/1B99/00103 -43- Naturally occurring
| i poproteins can be isolated fromserumby ultracentrifugation, for

i nstance. 3he lnmanagens camposiions (42 imuyising antigen/imtunogeniplypeptideipretsin/
(1980) Bi . g,‘;[@ - i N, .l nvest...64: 743- 750.
Li popr oflgi ngﬁéggén%é% 0 éég?%g’ﬁ%é’%"%g’% c%@ggi&t"{r %u‘?%vr%t) ﬁlgg%lﬁj}p Ha‘f‘r’l mqﬁrrgihﬁg Y y
expressi on eof watee sapepeghtadl) edemd sete. PAdalitthegily, coixitiagt substhices, Sedh, asf wettigx anpl e,

5 Atkinson (1986). Annu. R i.oph Chem 15: 4 and ddi n 1958). Bi ochi m
Bi ophys Act g“‘%@@‘“&ﬁg\?.“tiﬁg'?fe&% i)é‘f‘slt?tag‘éfﬁ’ aé‘ﬁélbcol ’W%§§B‘%%‘6ﬁ%v€é’ﬁﬁér ci al
suppliers, such as Bionedical Techniologies, Inc., Stoughton,

Massachuset : . Pt i 3 i . . i
Zucker mann. o125 i HOROERCEREO AR epaleuP RIEIE S 58D fia b b7
agent s can bespémiohssdd, fomvistshitabie foi sogion inl, pyugpentien in, liquid whivlrpowite ingatien t h
t he ~desi,ped | de/ t hde vered. Polycationic
agort 5. 2y prel iy Y Bk, 15e BoaEs 4 b oe EptBhkd 6 Glanslifed OGNS fr.
pH and are emapabdbhduaht ¢fieat asaliscassedabivheursleattarmaealticalhacgptable camietsei ¢ aci ds
to facilitate delivery to a desired |ocation. These agents have both in
vitro, ex vivo, and in vi\xo g}g |icatjons. Polycationic Eﬁé"% can 15 fbﬂ% used

to del iver HEBIROBERGEATRGSIE §59045 Vagines AGTREFe i ppoipgiE ME R
subcut aneougltipeni€bGmmuhbgenicPolypeptiass, a5 WelPaanP bBsr Fihelts6fcthertiohddRopboes, as
pol ycationi c agents: polylysine, polyarginine, . L

as needed. By “immunologically effective amount”, it is meant that the administration of that

75  amount to an individual, either in a single dose or as part of a series, is effective for treatment or

prevention. This amount varies depending upon the health and physical condition of the individual

1o be treated, the taxonomic group of individual to be treated (eg. nonhuman primate, primate, efc.),

the capacity of the individual's immune system to synthesize antibodies, the degree of protection

destred, the formulation of the vaccine, the treating doctor's assessment of the medical situation,



pol yornithine, and protamne. Qher exanples include histories, protam nes,
human serum al bum n,  DNA bi ndi ng proteins, non-histone chrom)somal
proteins, coat proteins from DNA viruses, such 11 as (X174, transcri WQ%WM
factors also contain domains that bind DNA and therefore may be useful 20
as nucl eic ai ondensi ng agents. Briefly, transcriptional uch as
C/ CEBP, ¢ junq"’ 9912’% AP-1, AP-2, AP-3, GPF, Prot-1, Sp-1, "%ﬁ'%i”%“‘

CREP, and TFI 1D cont ain basic domains that bind DNA sequences. Organl c
pol ycat i oni and@gféislevantiabtdR: It SRQPEkAChat SREAMOu WL, f21800h Rl LECLNGne A

di rensi ons and of the (Ph ysical properties of a polycationic agent can be
ext r apol at ed feglsierpiged dippugh gqutisgsials, t o construct ot her pol ypeptide

pol ycationi c agents or to produce synthetic polycationic agents. 1 5 JAN

2007 -44 heti c 88 Xcat I?I’ll c_agents. wh{lch ar e usef ul a@cl ud for
exanpl e, - BERYTRREC HUTRPBIMEREAC SPVBRNatY AtRPISisTg Refepisrall Y Ejagtion e
Monomer s thaithefr @llibﬁsu@ﬁdo)dﬂ?,t in@RhGscalany)| @ xLhsdhedly/1LasiRtaesksM k) W098/20734).

pol ynucl IﬁﬁSS/ pol ype tides. |nmunodi aznostic Assays 5 Neisserial antigens
of the | 18%%5?@5 tippsswitable fonmiromedenps a@r@naéewtm«‘e{mau delcypd pewehay (or

conver sel y fmblag e s'ﬁﬁﬁiéﬁ&les ank {rgﬁga%rﬁxgle@?n azlgnsuﬁggﬁ%ﬁea%én?ﬁ{a 804 Elgﬁgdose

| evel s). | nmmunoassays based on wel i €CORDI Nant  ant gens

deyel oped t echedl ta@enulmaéosvechd@lagﬁ’bsviocmemwhoddammst&minﬂwdmmsudrmﬂhmmer| al
pr ot ei ns Wi hin bio i cal. sanples, including for exanple, blood or serum
sanpl es, ca%moﬁc&da% " Pesi gn of t he i munoassays is subject to a great
deal of variation, and 10 a variety of these are known in the art. Protocols

for a he | MYOARIRAKHTEY pREiIREAEHvackills, DX cEnatiod Bﬁ? b& Q%I?Hed X[E%p@{'obﬂgon% rect

reaction, or sandw ch type assays. Protocols may al 50,

solid sb‘bpoﬁ%ﬁs (B197hbgmivers b’yfmmwm&wlp%ﬂai)omﬂy Koot (188 BadrmuiRav dhmenof he
use of | abelggh-anki ROy, 1Ok ?Ol ypeptide; the | abels may be, for exanple,

fl uorescent, chem |l um nescen radi oactive, or dye nolecules. Assays which
anplify the signals fromthe probe are al so known; exanples of which 15 are
assays Wwhi c@emstDdlivare Vohigks n and avi din, and enzyme-|abel ed and nedi ated

i mmunoassays, such as ELISA assays. Kits suitable for inmunodi agnosis and
cont ai ni ng Gtns t@fm}’dphlpiai tor delbetyef cpl@agemtmhdm agodisg sequemd of b;hepia@klagfng

t he appropr r 0si ti-ons of in
sui tabl e c%lgingfn@%gt Ibgfjamreg&f trgjg ZFr?éle’r‘Pr g T & lg'%ﬁia?mariﬁ aéIP’l"a temz f or
exanpl el5 susithetibentlp of mm;caﬂﬁl'[me:{é cemdtmt:ts emsuuleé mra)l of ﬂcqm:faedecfom epréeehadmduct

of the assa% as wel. | az‘fﬂ? n,éabl e se %I oﬁ instr (g‘?s Nucleic Acid
Hybri di sat i G0 BB EITRer ¥ Presy et € spe qonime Suar 51 H“ o YL BLIBEYS aci d
sequences tQafnaiane héeblopyud eS8 ExppRidh Bthe fydMLRlhdnce AREveSRAUEBaRr W | |
be fixed to a solid support and the ofther will be free in solution. Then,
the two seqtfefft@ivegr regulgledpl aced in contact with one anot her under
conditions that favor 25 hydr ogen bondi ng. Factors that af f ect th| s bondi ng
i nclude: t ol f saol vent; i.on

nybr |t zat 1 O PRG PR S afive R RaHERS tap R Bt TR Bt U AR bt ¢ e
l'i qui d 20phaggueses. B genctdaliteRevehdld il e fepdbdy 4 vitaDedthha b, mSrd eergably, et TO) ;
concentration of the sequences;. use of conmpounds to increase the rate of
associ at i orfdgrovEEgRlepRasoc e Yifh A ﬁl heipes 12! pHHPRAY R erier- ET’ YR [VSCOTERRY ¢ he

stringency £ tehsh MRSBRRY csroniirhd, cmoﬁl%v% gl &\Mbawsdb&a&s;mim&;ﬁn%amr ook
et al. 30 [supra] Volune 2, chapt er 9, pages B to
picomavirus, poxvirus, or togav:rus viral vector. See generally, Jolly (1994) Cancer Gene Therapy

1:51-64; Kimura (1994) Human Gene Therapy 5:845-852; Connelly (1995) Human Gene Therapy
25  6:185-193; and Kaplitt (1994) Nature Genetics 6:148-153.

=}

Retroviral vectors are well known in the art and we contemplate that any retroviral gene therapy vector
is employable in the invention, including B, C and D type retroviruses, xenotropic retroviruses (for

example, NZB-X1, NZB-X2 and NZB9-1 (see O'Neill (1985) J Virol. 53:160) polytropic retroviruses



-45- 1 5 JAN 2007 "Stringency" refers to conditions in a hybridization
reaction that favor association of very simlar sequences over Seﬂ%eﬂﬁeﬁm
that differ. For exanple, the conbination of tenperature and salt
concentration should be chosen that is approximately 120 to 200C bel ow t he
cal cul ated Tmof the hybrid under study. The tenperature and salt"

conditi ons canVgt¥98asde determned enpirically in 5 prelim nBEYIRYPEPI nent s
in which sanpl es of genom c DNA i mobi lized on filters are hybridized to

the sequence, r & onditions aof differ
stringenci es. g%gﬁ&galﬁg %ehﬁ{lyﬁ@%%.}dm gq§395 VAFTapr Se%“?é“?‘c’fﬂ’é"ﬁd%?%
perforn ng, flemoeXawssk, §eccald§dmlptmé30ﬂﬂ $rrog Harber [abpratohe 19850pl exi ty of the
being blotted and (2) the honol ogy between the probe and the sequences belng
det ect ed. The, 10 tg al amun t of the fraTq )mi% to be studied can vary a
magni t ude of ' P87 PolcdiC's &enﬁéhef"’lﬂy YEU8T BenPy dgivep Aegediffegaisetrevruse: Bor o
10.8 g for aegdnyit,GetfARMoPETRS hily Be AUHOO] Horh QIR E% sﬁ;&lsﬁamhl;%tmrmﬁmng e

| ower conpl exity pol ynucl eotides, substantially shorter blottin

hybri di zgg i oﬁromamgo §1arVéruﬁ=|ar@@kaglag§nga¢llf@m aglvivuinetL cokengit é{ﬂrt-lli,lagianongm of
pol ynucl eot i QUL f probes. can be used. For
exanple, a sgﬁgi‘%gg’g%% yeas'lsSffR)ggé]neA\gan %‘w%%aylg%t ed with an exposure tine of
only 15 1 hour starting with 7 g of yeast DNA blotting for two hours, and

hybri di zi ng fTBése 4ec8mbiidfitreiblifal vertory BBEbOsed B3GR %sdEcQﬂbn %oxﬁbé?&lt ?e'tx%gﬂM
manmal i an gene a conservative approach would start wth DA,

over ni ght, aW¥tHyRriceszBy duterdnsing thepn 1@%@%@@5@@19@@1@1@% die;@t fsaen QSthame
using a prob g8 ik \R f
o Pour o, SeuerSPD ASRLirks Aok ER Tl T shi QD s EER AR h LR
DNA- by br bylinberpoveten ¢fivechprapiodnte2e amad'nte lﬁﬁo theaglmml paiticleitee NHB%B?&BG) It
consequently r| ate.co dl.tl ons ization apd washing. In
many cases t & r%?%@g& S SFOTB%8h VHF}D‘FSt&)ﬁgr?pe’g?t g?éﬁﬁ'ﬁé‘?‘f?’“gw&mﬁomnl y
encountered variabl es include the length and total G+C content of the
hybri di zi ng PRAMEACAT 1ﬁesisuntame ferl@é ik &feeaewemeécﬁlﬂeé ﬁ&mms JEex 0 Q&:%ﬁl i@bwhne
hybridi zation butfer. The ef fects of of these factors can
appr oxi mat edintie art.grnrgpdilyeprerardddece \YQ9§1Br&768 3!14“1@26(526@, adicpn be Osed[t@/@@ate
O]-0. 6(%0
concent r at| cgle«),clllngg ?&l& tgﬁr}%é &&TE% I(fm or }Mg)ﬁ.sgfor e Plﬁéuc‘hlo%# I OIPlblBase
pairs (B g*ucioypmmiesf Pxefbrdblyome himkadgt dall &ndAéi‘tlma(d&ﬂ&ﬂhmﬁﬁlﬁ;barantdﬂﬁ:hQWﬂ(ﬁB:
267-284) . AN20Q7. WD 99/ 36544 ,PCT/ 1.B99/.00103. -46- I n designing a
hybri di zat i o‘f?]]le))é’ﬁé’i“fﬂf@?f?m °§ﬁ)ﬁ’é"s’f‘?ﬁl(‘f’fl%‘é‘“ﬁ?t?séﬂetcf‘?‘f’dmﬂHbti"érfa@ SEETd hybri di zati on
can be conveniently altered. The tenperature of the hybridization and :
washes and t t S is S
adj ust . ﬁgfeﬁgén%%@?g%g : Ek{aﬁ%%%%%?&%??@%%%r ‘é’g’% % ?&Oé lﬁﬁg‘%‘rﬁl %S{eaﬁcy) ,
it becorres | lesodis Ky Hoo'ineﬂgpbkanda,z‘é:tusomunuc bakemiabatuspkimksCelaFates-Idatingr e 5
nonhonol ogo .as.a res backar I eas t he adlolab Ied
proba is no'tjv§ %%Srrgﬁ‘ F?cmﬂ% 058?%‘ 685 “%e ?nsésef ‘?ﬁ?‘?é%"f’?lﬁ g aflgg
frequentiy tirefefabefutine Daikemiadlihkas ivohelie 407(1Aempec4ﬁemam@ rahdiRavaé (19%) J Virol
experi nments) the hybridization ter$e rature nust be reduced, and background
T

wi Il i ncreast:19m 428888 (AT GE NogYR1RD: FHerd 44 TGE NocYR- 2f‘f’9erarfﬁ et ToF Nobe

hybri di zi ng viR3066), Rided, ?ﬁr@?gﬁﬁﬁnmu@%ﬁiﬁéﬁgﬂAﬁﬁcﬁé Vﬁ'—d%janﬁmﬁfe MibBe
stringency of the washes is also 10 increased with decreasi ng {

concent r at i dessikernig \GardAIICC No rKReh B ntuchydiravitiseaman he elsaiped @m udasnsitcrrlqs 9
presence of c%gégt{o% g{%ﬂ]ag ﬁle%n?en%%lcl‘)tp% Culture Collection (“ATCC”) in Rockville, Maryland or

25 isolated from known sources using commonly available techniques.

Exemplary known retroviral gene therapy vectors employable in this invention include those
described in patent applications GB2200651, EP0415731, EP0345242, EP0334301, W(85/02468;
W089/05349, WQ089/09271, W090/02806, W090/07936, W094/03622, W(093/25698,



a probe with is 95%to 100% honol ogous to the target fragnment, 37C for 90%
to 95% honol ogy, and 32C for 85%to 90% honol ogy. For | ower honol o ﬁl 00
formam de content should be | owered and tenperature adjusted accordi gw
usi ng the equation above. If the honol ogy between the probe 15 and the
target fragnen Spt known, the sinplest approach is to It bot h
hybri di zati on %o%EI?Wazgh condi ti ons which_g-e nonstringent. | n%%gmg%’gm fic
bands or high background are observed after autoradi ography, the filter can
be washed atWei9gi25834; i WHEHE 238NIV eW091/62808e WdITR0282 8 qWICOEG76% US

A TR IR R P T ST R A e A T
Assays Met hqdgesyuehear kPS8R0 NaR (1Y) OLRBERASIAYS 060 'Ra#ﬂ'(?és%z Cncer Res
techniques utilizing nucleic aC|d probes according to the invention can

det ernmi ne t e PPE&Yeht88:ofakamiva BPIRNKeurgschResh @3 #%3-§i dBaba O199By Brivadirasers wi t h
complox, > wnCRab BHERARE Co h1sShnd GO Bl Bl 3 S0 T MBS e

wi | | hybri difsendandGdradhidapsseri al nucl eoti de sequences of the invention

(i ncluding both sense and antisense strands). Though many different

nucl eoti de sequences will encode the am no acid sequence, the native

Nei sseri al dbuBagwmoyisl gensitherapy yeqire ae aleo knowp in thiyart apdtenmloyatdeigulimpeensives ent

in cells. ) shou
compl ennt acy o RaPE e GO BoiaRAHEDER AR R B 0% afa v ar
to MRNA, anWOZHR83 aN@ﬂX{)ﬁZ@i mwvn2memplmllmamﬁchnqmﬁkgehdﬁmxﬂ@nveeﬂ&i ng

sequgnc 200 9/3 5 PCT/ 1 .00103 -47- The, probe sequence
ne’g notEi Obe efﬂaéjﬁfwfl tﬁ{sdn‘feﬂtg etrhf’sﬁl € g‘fﬁ{e‘ﬂélée gYe ﬁefeée“&ﬁ%céﬁﬁ?ﬁ 5“9 d ing o

vari ation IIWGMI%QQUE&MOBB/'&MEI ewgt9b/19m Iw@4&@33ncmﬂ@9msmm5§' vity
if the nucleic acid t ar get nucfeotldes whi ch

can be det ecY@Y¥/ 27:&7%’0 WPR%( 2?&?&4 eW@%@i*@lp r 1%)86/8%}?-0, 4980266l PUBAAIS06,
nucl eot i des w@oHEDs | i Wwe9i/bedhor weydsdytpb eXWO@S’/@hﬁS"?O %9%?&9@6 ryadess 9 ggnce

my 5 also be helpful as a | abel to detect the forhed d For  exanple, a
non- conpl endYRY 29?&u84@éfq9a@,s‘¥@8@ﬁé9@7nﬁfp%@5&3ia‘é’ﬁ?éﬁ/lﬁﬂlﬂtamd BOBH9664. t he
pr obe, th i ei n a
Nei seer 31 ABa T aifldlon (iIoK 20 1§ BHFREGARRL 19 LSRR 008
sequences caambEenantier. Spidisléd mambe emhleyqﬂr ’ﬁlhnegen@dmwbxgiezdh]blhﬁﬁf thé ﬁwﬂft@balso

sequence has uf f.i ci ent co enent Wwth the a serl al sequ in
order o hy B 2CPHEREAE s (OAYN St rahe U B Shs
detect ed. The@xaet ubLNOtils afeknESAURNES AAVIBadRE O&eemm bisclskRp eiRdsQhstabe
hybridi zati on conditions, such as tenperature, salt condition and the |ike.

For exanpl e, @%/09@?%@%5PEE&rrﬁém\émcrwmpawbhmm@Ab’nnYw teaping] eRgatsyin of
t he anahyte Vi t
10520 Aiicr EaFHERaE I, Wk X oty B dnoFbliles R BdPicly s e
nuc Ljot i desnucidotithes Lagmup to 1Regtiveaudétiddsomefenbly hidenst 16i natxveﬁudectndpsr une 18 native
genefally re cool er t at ures t formsufflc st abl brid
Jonol oxes whihieaFfe” PEmRreIrEnY B Bt SRat e e SRR o e cynnet Pissptiectiur s,
such as t hetiemD-eghake sretidaed @frefviakd erulcsﬁdn-@hvalucleot[dés TAEhatih Becquiiées ofﬂn% 1)
103: 3185], or accordl ng.to Udea et at [Proc. Natl. Acad. Sci. USA (1983)
80: 7461], OAVUSYsI§] aHipalTepealsiE Saqueaef 29 cappegytiNg Risleslides dneach AoV guerted
synt heshzer ik :The NGBSk Sne e&;ha{c@atqﬁchteh&) WEQRE: SR hvDRe iR HECh Rk Ck di Ng

to preference. For cer tain applications,
non-native replacement nucleotide may be any nucleotide other than the nucleotide found in the

native D-sequence in the same position. Other employable exemplary AAV vectors are pWP-19,
pWN-1, both of which are disclosed in Nahreini (1993) Gene 124:257-262. Another example of
such an AAV vector is psub201 (see Samulski (1987) J. Virol 61:3096). Another exemplary AAV
30  vector is the Double-D ITR vector. Construction of the Double-D ITR vector is disclesed in US
Patent 5,478,745. Still other vectors are those disclosed in Carter US Patent 4,797,368 and



DNA or RNA are appropriate. For other applications, nodifications may be

i ncorporated eg. backbone nodifications, such as phosphorot hi oat esy ?J 007
met hyl phosphonat es, can be used to increase in vivo half-life, alte W
affinity, increase nuclease resistance etc. [eg, see Agrawal & lyer (1995)
Curr Opin Bi ot@{} 09l H: 12-19; Agrawal (1996) TIBTECH 14: 376- B8/ikoe/ai@l Ogues
such as 25 peptide Alcl ei ¢ aci ds may al sedbe used [eg. see Corey (1997)

TI BTECH 15: 224-229; Buchardt et al. (1993) TIBTECH 11: 384- 386).

Al t er nat i veIMuZ}tCki@ Lﬁfoﬂ'mﬁ,é%%%ih@hamejeeh@tﬁa@m I(PEEWSj anddduin VeDSuRE 8l 5K r'dena

nmeans for d tin sof t et . nucl ei.c ac ssa |s
descri bed |§%1%§ﬁﬁlef‘| EPmT [I\)éetcf? ]%ﬁ - this Jg¥eiion & ﬂg‘%‘f@?@?‘
patents 4, 68&3nAbthaAEP ¢ne83s Mbumwppmxﬂﬁbma dirttixprRbdicigtedodbiahil i theliver, JAN

2007 WO 99/ 36544 PCT/1B99/ 00103 -48- with the target nucleic acids and are
used to pri it tREMEeand; sagpiTuctip 255 disrlased Enfu (MG ibeascaerentieram haf6dds not

hybr i dize t Qxcfdnﬁmaﬁ%g&qﬁ%%@t}@fap& heor il debdrpad 4 i@y §ﬁ4%§ Iﬁ@g l'ﬁéﬁ 4C@§n§ lI%‘ﬂt ) to

aid with duplex-stabilTity orf, for exanple, to i'ncorporat’e a conveniént’
restrictionasdt8.5.2694vV%al |y, such sequence will flank the desired

Nei sserial sequence. 5 A thernostable polynerase creates copies of target
nucleic acigds fromthe prinmers using . the original target _nucleic acids as a

tenpl ate. AfPE e BHARS KLU ahibe myediontagogasiu *eqreeScVeaf@rSdée%iﬁrzg angameleredd by
the pol ymer aggupit ey népdt ;aﬁpleetnﬁgtveao@xoﬁm tré%&b@%dl m@dﬁél& as

Southern blots. Wen using the Southern bl o od the
vm | | hybri dipelapenside echNsithese disglosedsia dife 288,64l aridt EPRIGHDTlefReirtn)an). Di@htﬁdzmb

or ejek] i rihed in
Sarby oold X el SRR it bl R0 bPRMI R R E PRy e Y 1"
pol ymer ase ¢Wisyrinstio@)) pHSV jau déstrited in Godldr (39§32 Satre2el 24031663-1969 ardlie WO90[00o41eSi S.
The nucl ei c _agj h | _are blotte to_a _soli pport, .such as
nitrocel | ul B%Eg{‘}z}slgﬁgﬁ%‘{él’ ﬁé%glﬂsap@rq faftigf@ﬁ‘bl?fgé’ag {“8?599@%15@1"% e’ffrﬁl‘ié"lﬂéfﬁdl Ithen
washed to0 ERMASE 7882 RENMSLLEGACH dReRA in BP)GhSBzhil?xGéa@hﬁ&P&n&%He@bﬁUsﬂ&i the
| abel ed probe are detected. 15 Typi call% t he pro is |abelled with a

radi oact i veVithitha 4TCRR Frespipmampiery ARC Re36fures 1-7 show
bi ochem cal data and sequence anal ysis pertaining to Exanpl es 1, 2, 3, 7,

13, nd res ve F 40, 38,. 44, 52 14,..41 .and 124.. M
and M Ac. AEPetRRPREY Al Gl wibv g Derpy SREOR Vi £ B emRoTsH AT DRVt o ne
mai N r econbpredmied BpRRE véXors Arasmmfu@eshzleab@ Togfvifub&, B@aiki Farest ofrust(AeOmai n
N. meni ngi ti di s i nununoreactive TP indicates N neningjtidis tot I

protein ext V8% A@@QY%WA{M@@HW@FFFJY% 380 Ross faves Vs ATES ¥Re7
prepar at i OnATb@ VRGHAS, '\féngz%Elan BfSR¥nde §e£l'i|u§ 5@5%A¢C@W§|23§ ArceRawssdoF ﬁlrn:@ ne

data; a triangle (A) Shows GST control data; a circle () shows dafa with

r econbi nant VR-1248i AGCEC ¥Rs>3), oandi those Glvspribed rin A% Ippieats SADW0R. S} A8EDhand city
| ot er

(i omﬁﬁ 3 20 T oA M hench R ooy B VREGhcRks o Bheh (Yl ROXET,

al. " ( 198ﬁ1)ad Mardr T 0965, wmlmpwogzﬂom US)%YO?QM USG5 0Ma3SRB.2] HRAN

Retrowr 12: 593; k al 1992 cand nol . 11:9) and is

avai | abl e i #¢ERBIB 'é&ﬂ’ Ry Sﬂ?y%ﬂ?ﬁl&@ﬂg&@‘i@‘% OS%EJFFM%F §f et

ME;(A(?:\/EE ES W geeasinnr&Rvilie, MaAllandlordisol bl 208y knW SRr&856kthg- dPm Gl 234888[00103
techniques. Preferably, alphavirus vectors with reduced cytotoxicity are used (see USSN

25 08/679640).

DNA vector systems such as eukaryotic layered expression systems are aiso useful for expressing
the nucleic acids of the invention. See W095/07994 for a detailed description of eukaryotic layered
expression systems. Preferably, the eukaryotic layered expression systems of the invention are

derived from alphavirus vectors and most preferably from Sindbis viral vectors.



The exanpl es describe nucleic acid sequences which have been identified
inN.nmeningitidis, along wth their putative translation products. 2& ‘ m%w
of the nucleic acid sequences are conplete ie. they encode less th é
full-length wild-type protein. It is believed at present that none of the
DNA 5 sequencgg, ddgass | bed herein have significant honol ogs #E‘mmgmmos

N. gonorrhoeae. The exanples are generally7in the follow ng format a

nucl eoti de sequence which has been identified in N neningitidis (st rain B)

t he put ati vetherangvetdrositsiloftst irofe prbdest 1ﬁxfe:ﬂa:kﬁﬂﬁ&;de%&@ﬂ@n\!&cﬁﬁon@ﬂéioyﬁlssfopf
the translatjio c arison correspondi ng
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Delivery of the compositions of this invention into cells is not limited to the above mentioned viral
vectors. Other delivery methods and media may be employed such as, for example, nucleic acid
expression vectors, polycationic condensed DNA linked or unlinked to killed adenovirus alone, for
30  example see US Serial No. 08/366,787, filed December 30, 1994 and Curiel (1992) Hum Gene Ther
3:147-154 ligand linked DNA, for example see Wu (1989) .J Biol Chem 264:16985-16987,
eucaryotic cell delivery vehicles cells, for example see US Serial No.08/240,030, filed May 9,



exanpl es. For exanple, the proteins can be expressed reconbinantly and used
to screen patient sera by imunoblot. A positive reaction between tE
protein and patient serumindicates that the patient 15 has previou §ANZW?
nmount ed an i nMmune response to the protein in question ie. the protein is an
i mmunogen. This nethod can al so be used to identify i munodom nant' proteins.
The reconbi naMoPBEHeLi n can al so be convenlently used to pr@ﬁﬁﬂ@”@ﬁﬂ$bodles
eg. in a nouse. These can be used for d‘?ect confirmation that a protein is

| ocat ed on I d ant bod I ent. | abel | i ng
for FACS) c?r?gbgmi H:Stsj a?g@w@ |h7lt9§cfl pB%{ ?%l é’héltﬁgd?’ﬂ ?Sg’é‘ﬁ’&%‘ Bfteriahel
20 on tlhe blmﬂeeud@enesumfs&cgmdnfgum nai d&ﬁasbd(dcsi?ats Riter@F, 13@355pf&ﬁzﬂlgr¥adxhtrbn a5,
particul ar ods to were used to_ express, purify
and bi oc hen‘ieé%f 69"1 ‘bgg‘?‘%ﬁfﬁ’g ﬁg A B33 npleip phapgeenepiraligationon fusigp with cell
Chr onosomal méNpars %@nhl%ﬂpﬁadﬁ@ﬂr@%s%tﬁﬁ&ﬁﬁ ﬂl@dggﬁ)@cggﬁzogf% 5918 ang

exponenti al phase in 100ni medi um harv centrl ugat’ion,
and resu‘spelnd*éfaffqnﬁlnaﬂw@%ﬁfcfcévaﬂ(@@a}’o?swrlésblSﬁomvl Tris-HO, 50mM EDTA, pH8).
After 10 m nut es incubation on ice, the bacteria were Iysed by addi ng 10m
| ysis solutjo ar kosyl 50g/ mM_ Proteinase K), and the

suspensi on el WE‘SMQ‘? @‘Ef‘eaffa“%éﬂnf%ﬁ < smploged; S example sia0)D Grag By 604923,867.
PCT/ | B99/ Omrhmyg StuercdRarPhENQk e ithd Smbiiidsal (vg(gbjﬂs 'tHapEcﬁltaﬂ{jcothen%M)coﬂFb one

Chd 3/i soanyl a cohol 24:1) extraction were perfornmed. DNA was precipltated
by additi orfe@rngs divelexpressiont andieg ipubajes Mﬁﬁsnfb@ﬁwamltxan&fﬂanesmkh ect ed
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desi'gn Syntheti cIe ti ed on the basis of the
codi ng seq&ggééﬁéﬂ%g esc%pﬁbh@figﬁg&)%é‘ﬁ? gg‘%”&fﬁ’é‘a’ 2YstfiierrlErthen
avai | abl e, a@Eies(:hl)edhﬂ?l@l@(‘KQQQPBM&M’E%B&@@%@CQSSBA laGi&R UL RERfenalapt ed to the
codon preference usage of neningococcus as necessary. Any predicted 10

signal peptides were omtted, by deducing the 5 -end anplification priner
sequence i fvakel DNAlImyay attboWasmpbyam Exemplaryeakpd Bliachesiubieaaethodedt éaetbed e 5'

Bt - e Vo0 ot £ S0 B TR G s Bt S ey e

pat t er n; tblaeisﬂij coanerlgex beadsuwebadfidenti ahnspares intd e@ils fier éﬂdb@tosﬂ' iti:tipik Bewelur e

was establlsh ler he cl oni ng. of ch, a ti.an 1
product (cOFI%E gla g ee'&?ﬁ’v l‘—gftgffr §¥BeaPWi5't iﬂ?efbéf’(gﬁ? m g%? bglgqp ﬁ"“gp’?P ns:
PGEX- KG ( ushengpy feilithe disiptidrl of Mit@hdasbmEamiRkleads af the DAAGInto ike2tobtisrh.USi Ng ei t her
Ndel - Xhol or Nhel-Xhot). 5'-end priner tail: CGCGGATCCCATATG (BanHl - Ndel )
CGCGGATCCGCTACGC (BanmHl - Nnel ) CCGGAATTCTAGCTAGC ( EcoRI - Nhe é 20 3' -end
primer tail ‘Pm"‘f‘ﬁﬁﬁﬂ)‘? delivery vehigles are Aesariberd i USet22d <l VOPPBA7¥nzy me
recogniti ortvé%mwmgt;hammpsszmhuﬂ@éescﬁuée 'mfssﬁeéo/m' s%b' AMEA ﬁfa?ed to
t he sequence to be anplif he nunber of hybridi'zing nucleotid

depe)ldé’@ ordekivesy, el nuiciric mdmatca:r encofling hepolppeptide gan hemeraddntmgn‘cbstlerrain ned

feg(rzl 53;2) p#r%g%ﬁl %%2&81 c&ﬁ\%&{yﬁr@n&cﬁésﬁxfﬁg for gé%‘e% g:)( res)slorg 'g‘ng_‘aler(lgeaincubated

with synthetic gene transfer molecules such as polymeric DNA—bmdmg cations like polylysine,

protamine, and albumin, linked to cell targeting ligands such as asialoorosomucoid, insulin,
galactose, lactose, or transferrin. Other delivery systems include the use of liposomes to encapsulate
25  DNA comprising the gene under the control of a variety of tissue-specific or ubiquitously-active
promoters. Further non-viral delivery suitable for use includes mechanical delivery systems such
as the approach described in Woffendin et al/ (1994) Proc. Natl. Acad Sci. USA
91(24):11581-11585. Moreover, the coding sequence and the product of expression of such can be
delivered through deposition of photopolymerized hydroge] materials. Other conventional methods

30 for gene delivery that can be used for delivery of the coding sequence include, for example, use of



The average nelting tenperature of the selected oligos were 65-70C for the
whol e oligo and 50-55C for the hybridising region alone. 1 5 JAN %Oﬁ)ﬁ ?Q@
99136544 -52- PCT11B99100103 Table I shows the forward and reverse 'p %
used for each anplification. Aigos were synthesized by a Perkin Elnmer 394
DNA/ RNA Synt hewiamessss el uted fromthe colums in 2ml  NHAOH, PamtBgepsiot ect ed
by 5 hours incubation at 56C. The oligos3%ere precipitated by addition of
0. 3M Na- Acetate and 2 vol unmes ethanol. The_ sanples were then centrifuged and
the pel | et sh&digld geRrciFrasiar PRI Beps JeaiPed in Vit 149.60wites of ioipigs ragipgion for

det er mi ned sl Afg#aReiddateld MdesdRBIAUS Bhos $PEG1NWEDRY Bt er and the
concentration was determ ned and adjusted to 2-1 Qpnol/111. C Amplification
The standard PCR protocol was as follows: 50-200ng of genom c DNA were used
as a tenpl abxemplary ligoeorpe atigolyeatdhic2encARM ol veadds ¢ thge,det80:430 QM sJAFPR0
solution, 1 P puf f i nel udj 10 1. Cl2), 2.5 units Tagl DNA

pol yner ase aeﬂﬁéﬂ%%ﬁémﬁrﬁl%m\g?é?%%@é%?:a@? %Wvﬂé%;i%%ﬁﬂ%&mm wyer,

pol ymer ase, i r 18 I LS
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(addi ng t heBipeivydeie £8&1;RaYen(§97]) BioshdmPBinploy A8tarp5Ades Rivram OEAST bHebEngime! whol e
mx at 95 _ G5 | b bl catipn. the first 5
cycl es vver? 43&??3??7@3%@%@%%%%%9 ﬁgﬂf}féglﬁ)ﬁ] tégﬂt% F%?@%%%Jgfea fJ;rr%'emlt&)he one of
the oligos excluding the restriction enzynes tail, followed by 30 cycles
performed 61&sapmcregﬁaeoco}r%esin&mah@bﬁﬁﬁgepﬂlei; PRRAIRS et anfduft WaQeRe 1ERHY D
oligos. The cycles were followed by a final 10 m nute extension step at 72C
The™st andarghielpcisahe topay i defined avqveior Pmeerse of the prsfenHpmmition. saeffentiveesagdlt i on

30 sécopfls e = [ :

seconde bo RasarBRIo e/ S EARAE o b8 etk UG Lo MBe R A Bl

el ongat i on ihitrEndidduadth witclort diadgittigeredie | ength of the ORF to be anplified.
Il 1 5JAN 2007 WD 99/36544 -53- PCT/1B99/00103 The anplifications were

per f or med g@i;ng zithgr a 9600 or a 2400 Perkin El nmer GeneAnp PCR System To
check the 4 £ O of the anplification volunme was | oaded onto a 1-1.5%

agarose ¢ , J:f I t : ' :

nol ecul ar %?%E“?‘“{Fr‘g‘r%@?efp%‘%%&gﬁ%?l ﬂl %J%&B%i V\e/anggﬁe]ifo ﬁ%ér:lg)i oa@eﬂergﬁ ¢1 glfelc §Rf on a
1 % agar osao telsutgect; (2yrdelivepedes vivp tatell duiitdd fethhaalbidt; an@) modusiveadedsipm a
sui tabl g vol.une t.o be | paded gn 1% agar.ose, gel . The f.ragnment ..
corres pghdiqg&c?‘Bb‘{‘WéprPfeﬁﬁ?ﬁ?iS‘%ée%éﬂge V%%dtcﬁ’éh&@?rﬂ?‘@lﬁo I?%(I\Tléﬁt}ﬁ’ ﬁ'i“g%i] FhsH gel |,
usi ng the Q@ ageieatedl Extraction Kit, followi ng the instructions of the
manuf acturer. The final volune of the DNA fragnent was 30gl or 50l of

either water or 10mM Tris, pH 8.5. D) Digestion of PCR fragnents 10 The
purified DNrecodelospontlitig coropdsitenamilli genehlly rteg aeompliviisd dyyl injedtinp.oeither

al i quots ar}sgbcq]?alrjlgolugl}, i(le %%%%o%gall\)lf\f iglgévenously or intramuscularly or delivered to the interstitial

) space of a tissue. The compositions can also be administered into a lesion. Other modes of
| 20  administration include oral and pulmonary administration, suppositories, and transdermal or
transcutaneous applications (eg. see W098/20734), needles, and gene guns or hyposprays. Dosage

treatment inay be a single dose schedule or a multiple dose schedule.

Methods for the ex vivo delivery and reimplantation of transformed cells into a subject are known
in the art and described in eg. W093/14778. Examples of cells useful in ex vivo applications
25  include, for example, stem cells, particularly hematopoetic, lymph cells, macrophages, dendritic

cells, or tumor cells.



- Ndel / Xhol or Nhel/Xhol for cloning into pET-2 I b+ and further expression
of the protein as a Gtermnus Hs-tag fusion - BanH /Xhol or Ecol?lg.m\o&um
for cloning into pCGEX-KG and further expression of the 15 protein as
N-term nus GST fusion. - EcoRI/Pstl, EcoRI/Sall, SalJ/Pstl for cloning into
pGex-Hi s and further expression of the protei n as N-term nus His-tag fusion
Each purifi edwoNAsgsaagnent was i ncubated (37C for 3 hours tecCowsemnhight) with
20 units of each restriction enzyrre ( Ne#P-Engl and Bi ol abs) in a either 30 or

401 final volume in the presence g}ab 20 the appropriate buffer. The

di gesti on prowtreY: HETY RERCHIEFCT 98 PRI FRY Ve MK ey ke aRRKkatoEReas b pecomtisheh ki t,
fol I owi ng tfyemaaonfiag Prebdies RtidikahleO d of
30 or 501 Hg?t g??her %vla}btger oefs %’r i gﬁﬁgﬁﬁgpﬁegq@ﬁrﬂgﬁf{a}ﬁ:ﬂ?ﬁ BK&IDH&{?
concent r at i ogripiagony e@lebmmeﬁmgd traﬂ.lsa‘@fa@a,rmsteﬂ@ fusish gdxictropinsion,sheapsulatidn@f

presence of tltrat t he c] oning
vectors (pEt28pyis 8‘“3‘?3&’3 saggdlrencfmﬁr&gg(ecg—?%?ig%%%“g ﬁ%cﬂcil’dfﬁl/\ﬁ !
doubl e- di ge@bﬁﬂn\/\thbbrﬁo units of each restriction enzyne in 2001 reaction
volune in the presence of appropriate buffer by overnight incubation at 37C.
After |oading the 1 5 JAN 2007 WO 99/ 36544 -54- PCT/1B99/00103 whol e

di gesti on G4 legtigg ide phg ‘ gEHGHdI ng to the di gested vect or

the DNA wad {1{1‘?&%*&3 Eﬁa‘m‘icseist?%ut o %ﬁ?gmﬁ% it afis s Sbiseate dHES ot | on
was eval uat,ggitibyal BRA&Wah BE udPilipolyREc SRR hikvor p@lﬁﬁepﬁgé é’cﬁﬁ;ﬁa@hﬂbﬁk. 50g/1. 1 | of

plasm d was used for each cloning procedure. e vector pGEX-His is a

nodi fi ed th or carrying a region encoding six histidine residues
upstyeam t 6 nbi n cl eavage site and containing the nmultiple cloning

si te ofjot N@neuehAE anT pﬁfé@@wflﬁ@Qh@lﬁde Rith & M iBGon! RS ol bRESTRRbR (ASOR
corresponding to eac previously dlgested and purified, were [igated in

bot h pET22bransf@namrap@momﬂns,ranabordi%aﬂntlbwlfmmgﬁs, Fawytin; inderlepking; imterfdronsof * 3: 1

fragnment/v /1l )
| heor e SEblleot pich Y atbly Mo 58lor NG PO 0838 004 il
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mi nutes, t pasmodinmdplcipammiposn@i BRI LB broth, again at 37C for 20 ninutes.
The cel I S were then centrifuged at maxi mum speed in an Eppendorf mi crofuge
and r esusp@iden fpminsi etat el y 2001  of the supernat ant The suspensi on
was then plated on LB anpicillin (100rrg/n1 ). The screeni of the
r ecombi nantOtesT @reups et cebs el 355 ToF SKAMRY: BorsRwo AESpLds &EE@OFW%‘? 20
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ext [;?ct d :ﬁ ggut ge ng Eé @grep Spin Mniprep Kit, follow ng the

manuf a i nal volune of 301. 5i of each
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&) pBhy Gy ge@g}s{s?%iécmgmuhgd btk Lo AR o By }?da ephiadNdg {

or BanRI/Xh estion ose gel
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dextran or DEAE-dextran. Also, chitosan and poly(lactide-co-glycolide}

76 ‘:'l.

25  D.Lipids, and Liposomes

The desired polynucleotide/polypeptide can also be encapsulated in lipids or packaged in liposomes

prior to delivery to the subject or to cells derived therefrom.



1 5 JAN 2007 WD 99/36544 -55- PCT/1B99/00103 G Expression Each ORF cl oned
into the expression vector was transfornmed into the strain suitable gm

expression of the reconbinant protein product. 11 of each const r uch 7007
used to transform 30l of E.coli BL21 (pGEX vector), E.coli TOP 10 (pTRC

vector) or E. coli BL21-DE3 (pET vector), as described 5 above. In the case
of the pGEX-H wosckow, the same E.coli strain (W1 10) was B€®BEBMPEHIG niti al
cl oni ng and expression. Single reconbinartl-col oni es were inocul ated into 2m

LB+Anp (10Qg/n), incubated at 37C oyernight. then diluted 1:30 in 20ml of
LB+ANp (10033%‘321?%5‘5]1@5‘#&3?’16 K SCCORR §W6 “gﬂg lipqsprags wWieh ©pabe to dekje dinder ween

0.1 and 0. 1%nudhigditiamksciebad i ThHe WiR e ondelse Ry uBtQide YJ 185 répax’ﬁ%ﬂrc Eray
|

shakers until CD indicated exponential growh suitable for nducti on” of
expr essi on (b0t willgegeraly begroung T:14me I¥RO sremelen lipid) 0or Sroe «@bipidoFor p@EXevanttho GEX-

H s vectors ‘ ] -Hi.s_vector t r [ XpJ.ession
wes | nduced 5y RSl bap Tn AL RSPl Sl R e A SR Bl vy

the finab cdiigent Mats b0P708-17; Birtibiveesr (108DmMéh. Anbyetol 30NO1A-527. ncubat i on at 30C,
the final concentration of the sanple was checked by OD. In order to check

expression, ImM of each sanple was renmoved, centrifuged in a mcrofuge, 15
the pellet LénsepdiaeriratienPRs useiidhea nressps deyepton ipdudsRatiniGEpositively Chogedsi e

Bl ue st ai ni . I i.fuged. 6000 nd t he pel |l et
esuspended T pLLER AR ErnBIPhR RRal iR bOCH e [P AR 18 B B

puri fi cat i omediatesingdedlulao delivermwafSplgsmnadr DA aFelpgin t(1987) Brdc. Ol BoddScadas4

pl ate. The RQa I g were i | a | nt Onl of .LB+Anp liquid culture in a
vater batn Shakor Gk TRsATBreT B o ducted e Bt Boat Fllisand pasbetht o
600m) ofiof r esdbchfthntes dD&Ys k moery Bl armw. 88s:10189-0Plob) T8 fuh&IFPRA TS €

(20-37C) to OD550 0.8-1. Protein expression was induced with 0.2nmM | PTG

foll owed by three hours incubation. The culture was centrifuged at 8000r pm
at 4C. The S€atjpeir ligtsames anaaadiltizeadzbtedind cxamgplle tNf B2, 3-tialegl@ paby e N Nettiethydksnmonium

resuspended rh a3 BS, ::..The re.disr ed by [ i nice
for 30 sec ?W%Fi"g‘{% a%ragla\%%ir% %nggxi '#'?g\rgﬁeﬁzailg,lp ?#é%}}znégm%n a\%gg" ?;n\fﬁn(cae and
centri f ugedistegd Y. 2Bed halse Ufrdgnaatsgmt). Wathe obthmeatially ansilablex Bgbsointd indhitel

G ut ati one- Sepharose 4 i ' reviQu washed with PBS) and
i ncubat ed a?arE%BWFet @%‘gﬁé}%ﬁ#ﬁ 4‘556%8‘% ?F?‘ﬁ%}i é.‘g‘%gsé% C@“%%EP‘E%P? P Red at
700g fors5 pleputb®Sond keadly avbilEolé &akﬂ?lg@%%%@amﬁema%o%ﬁmk afMecClY. d-818S for

10 mnutes, resuspended in m co and | oaded on a di sposabl e

I ,
col umn. The(PEifroqdtivdenictri. U B #4198 MOWEI1 892 desenntio pkthe sywheskir ough
reached OD2 - 2, ST - i : i eluted by addition
of 700pl coﬁg)%t—ﬁ? ég%?’%ﬁcgégf %P f%@%‘ﬁ?‘? ieﬂrxﬁagbf%%%g@g%gs WS JAN 7007 WO
99/ 36544 -56- PCT/ 1B99/ 00103 gl utai hi one, 50mM Tris-HCl) and fractions

col | ect ed Usitnilkrlf, ARiokdd: and n¥@&1 pobordes dre RhdigaRRilbleasilh @NFWR B a0 RERALPHs 12%
SDS gel using either Biorad SDS- PAGE Mol ecul ar wel ]ght standard broad, range
(4

(M) (200, @Proinghamgil)or capoesasilygrepasgd using repdilyayailpble matsriglpgychgpatorils,

Rai nho r all i . Solk&phodha s the
MV OP VGQSd'IYal égﬁgng k‘q[%?‘)htog]i §%oéﬁgl’ﬂ&?@?l%§m%éagg%’ Eagl t he_o%&vtgl &gglz'{?@cg usi on
protein. | )dipleyiphesnhgtidyd glyeasel (PPYGArliglepyiphoshafidyhathapelaming EDQRE) pneng Qs t he

Hi 's-fusi on meRd QssiiaMcaB 206 BE hnPed Rith RSO PIAIHE DO b UhRg WeleBals Exﬁ%iﬂﬁa%ﬁﬂ@w in
buffer M [S001 PBS pH 7.2]. 251 lysozyne (10ng/ m) was added and the

bact eri a werdes; Methpd fetmpldng Hpgsqmes veine tese ntpaials ave|well knqyeyia thedHi cated for 30
sec at 40Wusing a 10 Branson sonifier B-15, frozen and thawed tw ce and

then separ ahﬁqipﬂ%le@ c‘iumo?npgﬁj: Jnﬁittilaﬂﬂﬁjelar vesicles (MLVs), small unilamellar vesicles (SUVs),
25  or large unilamellar vesicles (LUVs). The various liposome-nucleic acid complexes are prepared

using methods known in the art. See eg. Straubinger (1983) Meth. Immunol. 101:512-527; Szoka

(1978) Proc. Natl. Acad. Sci. USA 75:4194-4198; Papahadjopoulos (1975) Biochim. Biophys. Acta

394:483; Wilson (1979) Cell 17:77); Deamer & Bangham (1976) Biochim. Biophys. Acta 443:629;

Ostro (1977) Biochem. Biophys. Res. Commun. 76:836; Fraley (1979) Proc. Natl. Acad. Sci. USA



supernatant by a centrifugation step. The supernatant was coll ected and the
pel l et was resuspended in buffer M [8Murea, 0.5M Nadl, 20mMim daz Jl{m Zﬁﬂ?d
0. 1M NaH2 PO, J and incubated for 3 to 4 hours at 4C. Aft er centrifugation,

the supernatant was collected and the pellet was resuspended in buffer' M3

[ 6M guani di ni uMGEB654h. 5M NaCl, 20mM i mi dazol e and 0.1 M NaHFP®IBIEHE? ni ght

15 at 4C. The supernat ants from all steps 4%er e anal ysed by SDS- PAGE. J)

Hi s-fusion | | o overni ght at
37 on a Le R Euh SRR o8 et P e g S B iF 2o SRy 65500 Bt
LB+Amp | i quucdhe@ul(mo)ezsammmsmaweplap@mydmbﬁ (1om8)Prv@ines. Badd seNakens:145.
Bacteria were %pl Ute%é’t} 30 into 60Qm fresh mediumand allowed to grow at
the optimal 2 ‘{?F@9§§(§'c‘3’7‘€)21§é ©D550 0.6-0.8. Protein expression was
i nduced by addltlon of 1 trimIPTG and the culture further incubated for

t hr ee hour s.EJtipepmotginsur e was centrifuged at 8000rpm at 4C, the supernatant
was di scarded and the bacterial pellet was resuspended in 7.5nml of either
(i) col d? bJpfadditign, (1DODiiginsza) be mmm)mbphmp@mufeoteie/pommdermdmz@hemqm 8)

o ool IR ipfy be MR R ORI iR TiS bty o Rl

di srupt ed byragoritg at fusienoef theseprpigins @@ a@edpe uted 40w, neidifgationBoAnsarall s awinting

001 36544 PCTIPAGTOOTDS: bl FEReGR TP thidAGuBYR, Don b i whteriag

stored at - Elnudﬁmldes tat dells qupredsiag sipoperien reespirsp Brettetily] if lifoploteibeidré Biclu@ing Gk
guani di h dr hosphat e buf.fer H 7.5) and
tre ednL:%n )eflh g‘%ﬁtlggtro %%W[?chc 3 Earg‘f'ﬁneg lfﬁa‘bdd'ﬁ&c%%méé%‘for‘?pf’ﬁ‘ B at

13000r pm f or 40 m nutes. Supernatants were collected and m xed with 150pl

Ni"-resin (RaaRapCcaribP ligopraeins sompish @ tpidiahd a protdih bertioR UfHeStrolinortitl £&r B,
as appropriate) and incubated at roomtenperature with gent I'e agitation for

30 mi nut es. KN anRIPEOIIRSs A d5t RIESERig BRPPERICIIDABS 6r Doand |rewe bean isdated ped
resin vas vaghgfkd heaoh drfthdse el &AL AR d B h6iferas SSUARONded
inlIm buffer A or Beand oade%l on a él s;r)osfab g’lgé‘g‘%%ﬂ’n’g?‘ ehrggesrfdrsl %ﬁﬁ
washed at eiAlWe€l, Ci) CHE vmth 2m cold buffer A or (ii) room tenperature
with 2ml buffer B, until the flowthrough reached OD220 of 0.02-0.06. 10 The
resin washed with either cold 20mM.i m dazol e buffer (300mV Nadl ,
50MM Wﬁgs phaf!BOmeiFineFan %‘i‘ﬁﬂsé ﬁ‘%‘?ﬁ%g‘%ﬁ“ "nepFP‘@f"*ﬁPn](' ?XQS‘EPF‘? ehatysally) oseprang

| OmM Tr' S - Helhylohifondko sijral 8, bUdnf & evepfﬂnéﬂﬁge I%bfokexﬁsh@seﬂi%ﬁcﬂﬁﬁ@ Bnd
reached the D230 of 02-0.06. The H s-fusion protein was el uted

addi ti on of EzpomoismseYkpk rsor(lpr)sew B Glapd E@nomatﬁméer CIUOTERA ngrotms@rrmd

phosphate b e H8) or (ii) elution buffer B (urea 8M
10mM Tri s- HgdL éo?pi‘g%%ﬁrﬁ%sp éte %ffer pH 4.5) and fractions collected
until the O D23, was 0.1. 2191 of each fraction were | oaded on a 12% SDS

gel . K) H sTha!shib add 6f tBés8 Spdpfidistirciton and e AbsiGIRa G, fmaﬁ E8rebiOw (1985)
denatured proteins, The proteins were then diluted to L(‘gl in d| aI y5|s
F@(l%ﬁm\}i‘?m

buf £-&r. RO( 1698¢Re Bioshem ot:6 Lawy{185Q dvienmivissh Bioh Hal 46k

gl ut at hi oneye1. @@19:&5@019302 PbSREH Al BatUYANEM6S leeanmphg&;)&imm&e%ﬁiﬁsed
agai nst the same buffer at 4C for 12 14 hours. The protein was further

di al ysed agai nst dialysis buffer Il (10%glycerol, 0.5Marginine, 50V
phosphat e bhfpbpmﬁchﬁwmmmdlmm' of liridstindludies, trizlBEanid coxdhdlesters! (j’msttaati histcm)e@nde
8.8) for 12- h14 rsTﬁ;lt 4C.  Prot §| n ogcentratl on Was eval ua}I ed ysi ng t he
fornmul a: phospho 1p1 commposition o wds” varies 1n naturally “occurring lipoprotieins. For

example, chylomicrons comprise mainly triglycerides. A more detailed description of the lipid

25  content of naturally occurring lipoproteins can be found, for example, in Meth. Enzymol. 128
(1986). The composition of the lipids are chosen to aid in conformation of the apoprotein for
receptor binding activity. The composition of lipids can also be chosen to facilitate hydrophobic

interaction and association with the polynucleotide binding molecule.



Protein (ng/m) _ (1.55 x OD286) - (0.76 x OD260) 25 L) His-fusion

| ar ge-scal e purification 500mL of bacterial cultures were induced and JMe2007
fusi on prot &hE/3He4e obt ai ned sol uble in guffer M, M or MBFPLEIRYYP
procedure descri bed above. The crude extfict of the bacteria was |oaded 1 5
JAN 2007 WD 99/ 36544 _58 PCT/ 189%/ 00103 onto a Ni_-NTA superfl ow_col umm
(G agen) Negwlly pratreas Bperotsirsicar brasolaipd Gpmyasrye bandiratngrfugstig, for instance.

onshing s b oFf adriddian 1k e DROL By, PRAOUBSOT bl U3 sEM260 DY
Wi th t he 6@ MARPANITINY Ol fiabest 60NIRTH0 NTipoPfdEhd Bardde®be prodhced 8Y ¥5 €dro or

agai nst the corresponding buffer w thout imdazole. 5 After each run the
col ums wenosmbizant metheds byyexpesshion gt the epopaoteingsyes inwalesiotdinst vall. e forekaiopk, M

Ny SRS O EB AR R RIPP P S B b TR 95D Pl Srecdena 30
7S Tl HEIERIE BB Y S HALATIO St
moni t or eqetihiskd@iekdaict Stoighon, NMaysabifuseftqQURFF ther GRkcription ofdipepiotaibcacisk

using Freund's ad}(uvant, rather than AL(OH)3, and the sane i nmmuni sation
pr ot ocol founs inJagkermane gt ot RRT/USHA 44/ une response was measured on day 42,
rather than 56. Simlarly, for ORF 38, CDI mice were inmunised with

Freund' s paejjj Bhic tst he i mmune response was neasured on day 49. N) ELI SA
assay (sera :anal ySi s; I5 The acapsul ated Meng M/ strain was plated on
chocpy at @,RAAor Aleffs cBA e IndRIABE Mt AWREE poRbtein Tia cBAPSREdAWItE HeQiRbiesH
wer-ey col l eCted fromthe agar plates using a sterile dracon swab and

i nocul at edlynntieotitetpodypeptide todve-ddlimerod. Brot h (Di f co) cont ai ni ng 0. 25%

d ucose. Bacterial gromh was nonitored every 30 mnutes by foll ow ng

CD620. The bacteria were let to grow until the OD reached the val ue of
0. 3- 0. 4. Pélyeaidedit agentsydypicadly; exbibityedetf pmsittve chiangs taé physiologieDrepavantid agd are

super nat ant _was_di scarded, and bacteri a re washed once.w th PBS, -y
r esus penatgbleoipeytrahzige ghe, %ﬁﬁmﬁglcfg‘ﬁ%ef ‘\if%ied‘é ﬁ§}§§ to faptitalg gﬂﬁ’t"'@’dtq g degired

hours at r nj AN S il Lo
bact eri a}d’cg@m' ;1%\;\@%%53%%5%&4{6%1 ité’ac ’&g?éf%b%:m(}hﬁ 0\/\?319 Ih%éehlsh%élwdgpgif gh%ndéan
I ncupnt ede QYT Bidehiverafucktie acidiao Weiving stbjeRt éitten imBehedulayearbcutansouslyt, btcPBT

washing buffer (0.1% Tween-20 in PBS). 200pl of saturation buffer (2.7%
Pol yvi nyl pyrrolidone 10 in 25 water) was added to each well and the pl ates

i ncubat eqdht EdlioifOate exahplés/sE.usiiél podypsptideswa pbigtationiy spentst peiglysint,polRafginiz@0pl
of diluted sera (Dilution buffer: 1 %BSA, 0.1 % Tween-20, 0.1 % Na i.n
PBS) wer pokyduhithineandaeviamisicl Otheriexamples|inglads hisienasapretanpipes, bymas srynaalbpmissy c

wel | hed th ti i.th PBT. .100l. of - i Hgat '
Tt < ool B bl wit e ont b bmp i preing cosh ot HORUONAIARALS, such
each wel Lia fgg@sgﬁ@&ﬁi BRfos AlfFddRahedorhains 83t Bindudea aid thersfoddMNay 86 GsefViD

99/ 36544 03 -59- 37C. Wlls were washed three tines with PBT
buf &5 . ks fdleiofaidchmlensing apants. Brieflps traRerip@am facsérssiich as £/6EBPe-jwhis-fo0ny

f 0-phenil di am d 10l of H20 d | th |
oere | of APat, ADBHPInERF ki ST, O In e REP Rt BB il Bt BN,
wel | and, O3} A sequences. '

Organic polycationic agents include: spermine, spermidine, and purtrescine.

The dimensions and of the physical properties of a polycationic agent can be extrapolated from the

25  list above, to construct other polypeptide polycationic agents or to produce synthetic polycationic

agenis.



was followed. The ELI SA was consi dered positive when OD490 was 2.5 tines the
respective 5 pre-inmmune sera. 0) FACScan bacteria Binding Assay procdil &7
The acapsul ated MenB M/ strain was pl at ed*sn chocol ate agar plates and

i ncubat e;i$ over.nié)%g% at . 37C. Bacterial colonies were collected fromthe agar
pl at es ushRgRsicHOLyGRIanigAgeRts argisefl iskidenfos ¢xampls, PEARdextmonpclymeng

8m each mHi g k- C L ni . 25% 10 gl ucose. . Bacteri al
growt h vvalél\{BSrrliQ)alr:1iﬁjti of é’aghce)l\ﬁ}l)e%‘gg@llﬁr\l%nut %)se %’%Hérgﬁso@mgtngor&@? .Ca%%c EORPEFS "%ﬁf’e
| et to groowbimdd Wwith pelypbkleeaddsgsblipptided. ue of 0.35-0.5. The culture was
centrifuged for 10 mnutes at 4000rpm The supernatant was di scarded and
the pellet was resuspended in blocking buffer (1% BSA, 0.4%\aN3) and

cent ri f udeufnodiagnostivdssgyat 4000rpm Cells were resuspended in bl ocking
buffer to reach OD620 of 0.07. 1001 bacterial cells were added to each well
of a GostNeissfialvmmtigeiSopihatiaventionl canfbedistd irefinthikac88ys 36 atett dhtidbOE leveE (or,
buffer) were added to each well and plates incubated for 2 hours at 4C

Cel | s wercenyasaly.iantigdeissesial antihodigsean e usgbiordstact atigen dexsls) dmamenoassps based d
and cells_wa by addition of. 2000/ wel f bl ocki,ng buffer in each I .
001 Cor | Bl R PR binRf AieB i devEloard Bk Bt Ve dinghas oo
was adde . i Wlhinl; :

spun dom%ﬂtg?oglgﬁbr%@h%egtﬁy grr? mél?g 4000%%5?(@)%1%%“ Eﬁ’d{lceﬂsmg%(g&%éé&véglg 'r?@é&%?/%hﬁn
addi t i on sahpi26,Ggh /beeletectdd. Dlesigh iofi thebinirfianoasshlge issupfecdt Bgreatiizal Gf3@aHAGRE dnénd

cel | i resuspended in 200isl/well of PBS, 0.25%fornmal dehyde. Sanmpl es were
t r and® er Rd@niety of Brese ar¢ known ipdhe arh d'rptogells forihe srmunaaseny may beeest dor exempiang

rere) FLlygn SR B LS a0 98 nESC PUE VoLt a0 £102,
OW pr epaslad suppsrtHIe hki b@ﬁmﬂfopyaaizmsﬁérn MKt aﬁ%rsﬁn%@ HRLRS of BB ER Ry

with a |loop and resuspended in 10 m 20nM Tris-H Heat inactivation was
per f or me@r pelypgtidepihe 3abels may bs; fanekanipde, oteseend cliersilumirescelny, radioasiive tor dyie
for 10 m nutes on ice (,50% du cle,, 50% qut put). Unbroken cells were . .
r emoved P éﬁﬁaﬁaﬂwghma?ﬁéd%%a@w% fhesidbdi AlFO RN Po P O which
env e OD€ ofd ACkk Qi PGP RSP dnd 3l VR -dbeRed s

PCT/ 1 B99/ 001%%,5-60- at OthOg at 4éhfor %1 nut eg.a}]@gh%éj{&%%ct cy‘%g‘{(g)p g’ésgﬁl’lc}é
menbr ane apEDI®A assaps.om t he crude outer nenbranes, the whole fraction was

resuspended in 2% sarkosyl (Sigma) and incubated at room tenperature for 20
m nutes. The suspension was centrifuged at 10000g for 10 mnutes to renove

aggr egat #sts saitabld foe iswnewdapacds dnd ddneaining theaapproptinfeUgisdedieaded BB cdmetruatdd
mnutes to pellet the outer 5 nmenbranes. The outer nenbranes were

r esus pen8BPackaging e pppEapHeale materialsnmeluding the camposidepcehihe drvyestondn suitahic py

he Bi o- p ' : in d Wagl
br epar ot s BloRs AP the p¥hiang ReRi nd WASEL o ChxeiRl PoREble Hil Ry, st
I oozﬁ)@nd SGIaH6IED @ﬂasf;;qéquhifbd foftheddondB&tndYitile assay; et welled kuitd€ bdt \WEhisap indB&ctions.

performed at 56C for 30 mnutes. 10 R) Western blotting Purified proteins
(500ng/ | ane), outer nenbrane vesicles (5g) and total cell extracts (25Q)
derived Muclkin AldEhSridanon996 were | oaded on 15% SDS- PAGE and transferred .
to a nitrocellul ose nenbrane. The transfer was perforned for 2 hours at

150mA at “Hbriditatioh2 RgE8ItS thtthsbathdtidvn(I3whmucieic acid sequences to one another by hydrogen
bonding. Typically, one sequence will be fixed to a solid support and the other will be free in solution.

Then, the two sequences will be placed in contact with one another under conditions that favor

.25 hydrogen bonding. Factors that affect this bonding include: the type and volume of solvent; reaction
temperature; time of hybridization; agitation; agents to block the non-specific attachment of the liquid

phase sequence to the solid support (Denhardt's reagent or BLOTTO); concentration of the sequences;

use of compounds to increase the rate of association of sequences (dextran sulfate or polyethylene

glycol); and the stringency of the washing conditions following hybridization. See Sambrook et al.

30  [supra] Volume 2, chapter 9, pages 9.47 to 9.57.



Tris base, 1.44 %glycine, 20% nethanol). The nenbrane was saturated by
overni ght incubation 15 at 4C in saturat :Ngn buffer (10% ski med m | k] 50A%
Triton Xl 00 in PBS). The menbrane was Shed twice with washing buffer 3%
ski mred ng 1 % Triton,X100.in P and i ncubated for 2 hours at 37C
whth ceSeiegnty |raﬁeésdt°f°26@°v%%‘§¥hﬁ€mya?rwowﬁ@ b PRGSOl S e lar
tw ce an o2 f

per oxi das e T e e e tins ol of BB o By
Triton Xd@@entmaiRRShauld teeheienpbat lsr\npﬂnoxxﬁﬁtem £203t3004CHeOulhé Cﬂd’nﬂat&l Tm of the

(Bi o- Rad%y The reactlo was stopped by adding water. S) Bactericidal assay
M58 str h{lc{ba%de@rsw @quwm&w@mlt&ﬁnéwa%m afteyhe defpramiaed exspmcally in

COL 01 R 1 SRS RS BN L Ao B ™
was 0.5-Q. fhe § Egﬁe&él $UGRereRSardl tHRHOWShell %eeﬁb&limh@nslomﬂfféiaﬂ ehcige $ée£fes

and centrifug for 20 m nutes at maxi num speed in a m crofuge. e pel

was was h@ainbonk et ahaGeaged.#uf f er (G bco) and resuspended in the sane buffer
to an OD630 of 0.5, diluted 1:20000 in CGey's buffer and stored at 25C. 15
JAN 2007 WD 99/36544 -61- PCT/11199/00103 501 of Gey's buffer/1% BSA was
added t oVaéaiihemlcbnsiﬁeraNIQﬁ}pﬁohnidgs Swexaupleya Boywthandlotbd(1p thediohplerily BF 6
sera (1: s, buffer/Q.2% BSA) were added to _each well and the plate

i ncubat elﬁlglétbegleg bloted gpd @) dehomnlegisheiveradhs probe %&wéﬁwm@@gws deteetad \Wehee

dd od for . 30
s o Ryl R R L R L 02
Im@dl atighimidl drehapd digrediot 1090 a0t Ror kg 1E 3bPY F toompidle

sanpl e/ well were plated on Muiel |l er-Hi nton agar ‘plates (tlrre 0) The 9 vveII
pl at e wasnomgchbvwer femplexity polyauclgdtities, suhsnamuf'dm shortanblottingnhy#2igizatibn,emdh

over ni GHEPPIES Bteb o Rlie” Bt o SEEip BATEITRRGeS Bnd fovist Ssexis i Reo praRss:
were count gdysdd Fxﬁpieﬁn,&m aggqf@é cBpP YRR Eohe %%@ﬂe&u&a wﬂ%@ﬂ%&g&%ﬁrﬂ@ of By

purification results. ow ng parti al guence was

i denti f ilcisbur BtaMinpewith @ity dﬂ)&as% SHQA| Rofting forl two hodGAGREATEHRIATGEAENRFurs with
TCAGGCAAGT GCTAA T GAAGAGCAAG 51 AAGAAGATTT ATATTTAGAC CCCGT ACAAC
DSPTAISAHDRIO AN MORIHAT

GCACTGTRQEO R g1 Borjpsinglp SRy reanmmaliamn 2ens/A%0

GAA AT, GTACTA,
At oo m&ﬁ%%%&ﬂﬂhﬁmwwwg of (it
ACTCCCT %g&%%%ﬁaﬁ%ﬁ@%%@ﬂ Qlpoed EARMA2d ROISGT TTA

C AACATCACAA 351 CA AGGCCTTGAAT TTTGCGAAAG

AAACGGCTGG sACGAACGYC 401 GACACCACGG TTCATCTGAA CGGTATTGGT TCGACTTTGA
CCGATAC@@%&@%%M %’1‘% 1dHet e Frobe01
ACGAGAAAAA ACGTGCGGECA AGCGTTAAAG A ATT CGCT GCECTGG 551 AACATTAAA

GOGI0 AT AGC UECRAAGAN O IBETERCRAA TANKQEITA T Soiite CBTIGEGAOThsdimtocaad

'Icg?GTTCTT GA%GAT aSA%AAA% 65 O&C@CTGTTAA TGT mnmgﬁﬁ%ncaonly
encountered variables include the length and total G+C content of the hybridizing sequences and

the ionic strength and formamide content of the hybridization buffer. The effects of all of these

factors can be approximated by a single equation:
25 Tm= 81 + 16.6(log,,Ci) + 0.4][%(G + C)]-0.6(%formamide) - 600/n-1.5(%mismatch).

where Ci is the salt concentration (monovalent ions) and » is the length of the hybrid in base pairs

(slightly modified from Meinkoth & Wahl (1984) Anal. Biochem. 138: 267-284).



This corresponds to the am no acid sequence <SEQ ID 2; ORF40>: 1 N. 7007
TLLFATVQAS ANGGESEEPL YLDPVQRTVA VLI VNSDKEG TGEKEKVEEN 30 51 p%m%WZﬁNﬁj
GVLTAREI TX KAGDNLKI KQ NGTNFTYSLK KDLTDLT@¥G 101 TEKLSFSANG NKVNI TSDTK
GLNFAKETAG TNGDTTVHLN G GSTLTDTL /t 151 LNTGATTNVT NDNVTDDEKK RAASVKDVLN
AGNI KGVHR desi EASIRNNIIBri d 22 o BIpSEARE ls o AT REL M SHNGIUTd %E'ﬁ\éan pe

| KEKD. .. Further work reveal ed the conplete DNA sequence <SEQ I D 3>:
ATGAACAAARNYENIRRhE e TedoA e Temesa e (sOne iz eTGa@thes 50 d @@r@l}mm:@mat;on

ACACTGTT AR PR TR 7 AR o T SR P AR A R RSP (e

TATTTAGAGRIfRQRTACHABReodd. IGACTT Gl GAALT

ACGGGAGAAA 40 ’@1 AAGAAAAAGT AGAAEAAAA TCA@’%GE’G CRET %ﬁi%

30 1 GEAGhAGTAM0I0AGRCAENG mmm&m&e&am&m&m&@ﬁwpmsé Is ME%%&@A&\
gﬁA g@ﬁ Aé CTCGCT AAAGACCTCA 401 CAGATCTGAC CAGTGTT

ACTGAAA Qmp, ™ ﬁ@lﬂ%ﬁmﬁm entixTthaomas io@smacaily and

GGCTTGAA 0 fece ACA CAT

Car AT oaer bR bR Ao Gttt T I R AN RO MRS, 2861

AACGACAABE KETAGRGNTIGACRRACTAMM SRR SRS H

00/ 36544 -62- PCT/ 1899/ 00103 651 CGTATTAAAC GCTcacéé:f&'lle"’é\;gﬁg %&%S# qyc’fc?f%%cc

GGTACAACb@CV aud cﬁﬁT@@mwa@@mAﬁfr@ GRIOCRAGTF. NECAGAGAGY ICASTETIGs 754
GATA CGAAAACAAC GACTGITAAT GTGGAAAGCA AAGACAACGG 801 CAAGAAAACC
ANRKTCABRE CRspE- CDERHQRAGAAA 5 851 AAGACGGTAA GITGGTTACT

GGTAAAGACA AAGGOGAGAA TGGTTCTTCT 901 ACAGACGAAG GOGAAGGCTT AGTGACTGCA

AAAGAAGTGA TTGATGCAGT AAACAAGGCT GGTTGGAGAA TGAAAACACC AACCGCTAAT
GGT dacge =1°°&Wé%véﬂ datenrtempastuesinthoprssereaet ¥R eformantnac@Rl E for

CATCACTH T RF ARTCATE ARk u%%%%%%w&ﬁm%

CAGCGGT T4dd F9RCTIHERFVE to S0PV IRdRssly. F&oWerl Hdmholo %ﬁﬁﬁm Hol&oiAdbared
CAATGTTTCG CCGAGCAAGG GAAAGATGGA 1251 TGAAACCGTC AACATTAATG COGGCAACAA

CATCGAGAalnd tropoamastistadatodinghn Asmg theegaaionchbos:. AR DBATIGLY BaseeTA@Eobe

1 40T AT 58 R 5 AR AR AT S0 ' PN SOt A DT EPR B
CAACOGCAT AN P AR ke A o R 7 B R A At

CGCAGGT Gifftsr Glitdzadicgiaph? Othe Gilter Ahh HeGuished GAMAGMREentY GoGAd Host ABTRETHE

TTATCGCGGC | 1651 GAAGCCGGTT ACGCCATCGG CTACTCCAGT ATTTCCGACG GCGGAAATTG
required for exposure makes this approach impractical, several hybridization and/or washing

stringencies should be tested in parallel.

20  Nucleic Acid Probe Assays

Methods such as PCR, branched DNA probe assays, or blotting techniques utilizing nucleic acid
probes according to the invention can determine the presence of cDNA or mRNA. A probe is said
to “hybridize” with a sequence of the invention if it can form a duplex or double stranded complex,

which is stable enough to be detected.

25  The nucleic acid probes will hybridize to the Neisserial nucleotide sequences of the invention
(including both sense and antisense strands). Though many different nucleotide sequences will
encode the amino acid sequence, the native Neisserial sequence is preferred because it is the actual
sequence present in cells. mRNA represents a coding sequence and so a probe should be
complementary to the coding sequence; single-stranded ¢cDNA is complementary to mRNA, and

30  so a ¢cDNA probe should be complementary to the non-coding sequence.



1701 GATTATCAAA GGCACGGCTT CCGGCAATTC GCGCGGCCAT TTCGGTGCTT 1751 ]ﬁrﬁ&
CGGITATCAG T‘%Tj%ﬁrgl s corresponds to the am no acid sequence ﬁ%@é& 01
ORF40- | >: 4YF{I | WN SALNAWWVS ELTRNRHTKRA SATVKTAVLA TLL gl
ANNEEQEEDL YLDPVQRTVA VLI VNSDKEG TGEKEKVEEN SDWAVYFNEK 101 GVLTAREI TL

KAGDNLKI KQh&GINE F¥ KBkekDhot Y @iehE Sl
TNGDTTVHLﬁIghGI GSTLT%?ECLNTGATTM/T &32(%%%%@%%%&% % '%4\0/%;mg W@)ﬁ some

GTTASDNVDFHJWWDTWEIBEQWCQ and BADTKAET leetlitoAESHBINGIESShy EuAGA T Slie nKEIKIDGKId \Fobe

GKDKGENGSS 301 T A KEVI ‘%Q%IEAN GQTGOADKFE TVTSGTNVTF = 351
ASCKGTTA R%a Isog the nuclei asig\wrsbe can

PSKGKVDET ¥ [NNASANLEL nlRNGKHL V AL NV
GSKKDNKPVRde'IC'lNVAPGVEAE ngDVTNVA%%t%ME}%: @X&ﬁﬁﬁﬁ?w&i AFRE2Y
VQAYL PGKSNkdvibE Gt laGa bl EAGEﬁbGﬁSSohﬁBﬂH}Meb{KFGT SRADEIRCE Homfehs)

Further work identified the corres ond| ng gene in strain A of N. neni \rfgxﬁ%illys

<SEQ | D 5husleotide sTmsachmRX be mmﬂpmmmemmm phdbe

COTATT GG G?F““m%“a%&%%m%ﬁ“m PRGSO s
CAGOOCOM THRLAMCOR 521 T ALGRPEATC KT BAB AP KA A e AhGHE e dRe

CCCATACATAffide erAdEiiatattyl GRAARCEMNEiSeARNGTIic AAPIGAOAT bARRA QAGEARL 4B d
351 T CACC AATGCCAGTA GCTTCACCTA CTCGCTGAAA AAAGACCTCA 401 CAGGCCTGAT
CAATAPTGARIre - fasmpaduptex prhaghraandis detgcAGOGEC 451 AAGAAAGTCA ACATCATAAG
CGACACCAAA GGCTTGAATT TCGCGAAAGA 501 AACGGCTGGEG ACGAACGGCG ACACCACGGT
TCA GAAC GGTATCGGIT 551 CGACTTTGAC CGATACGCTT GCGGGITCTT CTGCTTCTCA
Tadesragdengtisme seqpeacerivbacrobe viddepea arhedyhndipaianc onaSioRGTSER as

651 GAAT TATTA A ANNN C.. 701 AATCA
TGTCGATT%%%%%% AR R er PR TSR R oA EIREn the
GACNGT TARbrp s GRS A 3f0d bR A e
GACTTCTGIT ATTAAAGAAA 55 851 GAGGGTAA GTTGGT%O %W %@&20
TGGTTCTT@uclegtidesppre@ralasan - mmwﬁpmtermmﬁmmﬁes BEATEH AGIay BS1

AAA GGIL.TGEA TGAAAACACC CAAACAG 1001 GTCAAGCTGA
ARG T AR I ST, AR RS el PIeair FOOIED S RO SR S e atble

TGCGACT GLopAPL Qﬁ@«% 60 1101 CATCACTGIT ATGIATGATG TAAATGICGG
CGATGCCCTﬁb CéF‘ﬁ%C 1151 "AGCTGCAAAA CAGCGGTTGG AATTTGGATT CCAAAGCGGT

TGCAGGITCT 1201 TCGGGECAAAG TCATCAGCGG CAATGITTCG CCGAGCAAGG GAAAGATGEA

1251 TOABGES Iy Yl d ey Sftietic prite SRS RUA LS e e A tRod of Matteucei er al.
| [J. Am. Chem. Soc. (1981) 103:3185], or according to Urdea et al. [Proc. Natl. Acad. Sci. US4
(1983) 80: 74611, or using commercially available automated oligonucleotide synthesizers.

)0 The chemical nature of the probe can be selected according to preference. For certain applications,
DNA or RNA are appropriate. For other applications, modifications may be incorporated eg.
backbone modifications, such as phosphorothioates or methylphosphonates, can be used to increase
in vivo half-life, alter RNA affinity, increase nuclease resistance efc. [eg; see Agrawal & lyer
(1995) Curr Opin Biotechnol 6:12-19; Agrawal (1996) TIBTECH 14:376-387]; analogues such as

25  peptide nucleic acids may also be used [eg. see Corey (1997) TIBTECH 15:224-229; Buchardt et
al. (1993) TIBTECH 11:384-386].

Alternatively, the polymerase chain reaction (PCR) is another well-known means for detecting
small amounts of target nucleic acids. The assay is described in: Mullis et al. [Meth. Enzymol.
(1987) 155: 335-350]; US patents 4,683,195 and 4,683,202. Two “primer” nucleotides hybridize



1301 GTAAAAATAT CGACATCGCC ACTTCGATGG CGCCGCAGTT TTCCAGCGIT 65 13512;£AJAN 007
TCGCTCGRCG CGGGGGCAGA TGCGOCCACT TTAAGCGTGG ATGACGAGGG 1401 CGOGTTGAAT -
GTCGGCAGCA AGGAISREEMA CAAACCCGTC CGCATTACCA 1 5 JAN 2007 WD 9943884500103
PCT/ 1699/ 00103 - 63- 1451 ATGTCGCCCC GGGOSEAAA GANGGGGATG TTACAAACGT
CONCACAACTT | 1501 AAAGGCGTGG CGCAAAACTT GAACAACCGC ATCGACAATG TGGACGGCAA
1551 cece@@t@@m ToigTEoidAAGGEATREM mm@@m@@nmﬁma@caﬁmpmﬁm

COOCT ACT O BT P A TR 4 11, FERIeF o AR LA RS ed0eAR ith
TTCGCGCGGguSIeR THBE Gor, %8P dxdaty TM%J%C%@J%} 4%@%&6”3%%%#%88@6 Sufh

protein having am nd0 acid sequence <S

SALNAXVAV S e TENMTTKRAISORE AT MeiSseti kAT G, 10 51 ATDEDEEEEL ESVOQRSVVGS

| QASMEGSGE LETI SLSMIN DSKEFVDPYI 101 WILKAGDNL KI KONTNENT NASSFTYSLK
KDLTGLI NVX TEKLSFGANG 151 KKVNI | SDTK GLNFAKETAG TNGDTTVHLN G GSTLTDTL
AGSSASHVDA th2erhoGhiiS HeViiRérafeStriled DifjTes Bl HEREOKGEIeTT SRBERVBE (NFINRIEMERSine 26
SADTXTTTVN VESKDNGKRT EVKI GAKTSV | REKDGKLVT GKGKGENGSS 15 301 DEGEGLVT%
KEVI DAVNKAigipRivizreet ARclesratm retempirscfier th%holAmwmfwsmm Tvids are

MYDVNVGDA NLDSKAVAGS 4 CKV] SGNVS PSKGK

SRNGKNI DI g"'%@%@@g\y e BRR AP dch R SRR TGRSR uthern
XGDVTNVXQbiot HINARA AV RE EINT

551 GEAGYAI G%ga}é%ﬁ%ﬁ%ﬁ%msm Hgt;%ggiéb\%v Sﬁ“ ishl?@ﬁ‘ 3 Nelssethal
ori gi nal | sequemet(of itecompplenieat). strai n B sequence (ORF40) shows 65. 7% i dentity
over a 254aa 1 overlap with OWM0Oa: 10 20 30 orf40. pep )
TLLEATVQASANQEEQEEDLYLDPVQRTVA 25 111z 1::121:2 : 111:1 orfCa

SAL WAVSEbTMM%WWWWT@HEE&Hg - teEHNEIRS desctbed Gn $8nfbRodk0

40 50 60 70 0 orf40.
VLI VNSDKEté?é%%EW?P Vﬁh&mﬂr@mmﬁm»w goplymerase exglynpe, can e pyrified)

VTLKAGDNL R KR RUENTRRS £ 6B b T Tt S o ey dthen igiod gupgsoid

or f 40. pem@ﬁ&f@%@bﬁiﬂ&%@ﬁmﬁm v Tspbiadb AlETNel Nedtladd A ashed
(11111 00 (00 1 o0 PEnr i 1201220 TETEEEEErrrr 111111 orf Ga

-
SFTYSLKKDe Tanpry/AmEKuShGANek e ] SETKEE NEplkesAonaing td iakial probe are detected.
15  Typically, the probe is labelled with a radioactive moiety.

BRIEF DESCRIPTION OF THE DRAWINGS

’ Figures 1-7 show biochemical data and sequence analysis pertaining to Examples 1, 2, 3, 7, 13,

16 and 19, respectively, with ORFs 40, 38, 44, 52, 114, 41 and 124.. M1 and M2 are molecular

‘ ) weight markers. Arrows indicate the position of the main recombinant product or, in Western blots,

20 the position of the main N.meningitidis inmunoreactive band. TP indicates N.meningitidis total

protein extract; OMV indicates N.meningitidis outer membrane vesicle preparation. In bactericidal

assay results: a diamond (¢) shows preimmune data; a triangle (A) shows GST control data; a

circle (®) shows data with recombinant N.meningitidis protein. Computer analyses show a

hydrophilicity plot (upper), an antigenic index plot (middle), and an AMPHI analysis (lower). The

25  AMPHI program has been used to predict T-cell epitopes [Gao et al. (1989) J. Immunol. 143:3007;

Roberts et al. (1996) AIDS Res Hum Retrovir 12:593; Quakyi ef al. (1992) Scand J Immunol

suppl.11:9) and is available in the Protean package of DNASTAR, Inc. (1228 South Park Street,
Madison, Wisconsin 53715 USA).



130 140 150 160 170 180 40 150 160 170 180 190 200 orf40. pep
STLTDTLLNTGATTNVTNDNVTDDEKKRAASVKDVLNAGWNI KGVKPGTTA- - SDNVDFV 11111415 ;AR hoo?
Sl LErEr 1111121121221 1: 1: 1:11111 orfCa

STLTDTLAGSSASH biiaddaNXST- HYTRAASI KDVLNAGANI KGVKXGSTTGQSENVDFRCT/HB/A® 200 210
220 230 240 } 210 220 230 240 orf40. p#¥-

RTYDTVEFL?%%&&% ESKDNGKKTEVKI GAKTSVI KEKD 1111111111111

111111111 111111111111 50 orfCa
RTYDTVEFLSADTXTTTVNVESKDNGKRTEVKIGAKTSVIKEKDGKLVTGKGKGENGSST 250 260 270
280 290 3Qfe Hhenplaniebceibe nsddiahdid Rqaateewich (ORbISr idntHad RG4S ﬁ/ﬁlae\/\ﬂé% 7%
|dent|ty in 601 as overlap: 10 20 30 40 50 60 55 orf40-1.pep

| VNSAL NAVWEEheputatmaspstaior aradngts. ot pll of B nneeicmsitsequences are completetia. they

YR | VKA KRSkt it 1 B e Db prepsat st roner s B0 50

60 60 F0 S8éyuBficed OéscdiBél Heddin hawefsiddificapEiibmologs in N.gonorrhoeae.

YLDPVQRTVAVLI VNSDKEGT GEKEKVEEN- SDWAVYFNEKGVLTAREI TLKAGDNLKIK @ 111:1 1 ::::
11:22 10 : .. b trerrrrrrtlr 1.5 JAN 7007 WO 99/ 36544 PCT/ 1299100103 - 64-
orf40a -- W@%\ﬂm WW@I@WEFVDPYI V---- VILKAGNLKIK 70 80
90 100 110 120 40 150 16 orf40-1 .pep QO\N-----
GTNFTYSLKKDL'TDE? RESHEEXR aﬁ%ﬂdéﬁ%%ﬁkﬂ?&pmwwdq@%@nl | it
111111:111° L114ye thiahlzé {rhdstabibh Erdd{xct%fﬂﬁése uence

ONTNENTNASSFTYSLKKDLTGLT NVXTEKLSFGANGKKVNI | SDTKGLNFAKETAGTNG 120 130 140
150 160 170 +10a ¢@Oput@Gnalyeis 2 the 2a0s12R0 prathuktisdd gregatabase comparisons

DTTVHl[b\IG GSTLTDTLLNT JTNVTN XKRAASV@E te}L.I.\l:(l;ﬁC-]‘\/\PJ\\I} KGVKPGTT 111111 111111
RERR | ; * | 3 POIFSPYnAing gone pe PrP e“i%‘l\le“lce i meningitidis (strain A)
DTTVHLNG GSTL TEORLARSRASHDAGHISE ST EARIM AP IAER 90 200
210 220 230 15 240 250 260 270 280 290 ‘orf40-1. ! }mz%ﬁtooel

A- - SDNVDFVRTYD'STMEEU%MTTVNVESKDNG(KTEVKI GAKTSVI KEKDGKLVTG

T BENVDF VR DR SRS RPN CR B PR PBOT HERBAKF 4 i 240 250 26

270 280 290
The examples typically include details of sequence homology between species and strains. Proteins

15  that are similar in sequence are generally similar in both structure and fonction, and the homology
often indicates a common evolutionary origin. Comparison with sequences of proteiils of known
function is widely used as a guide for the assignment of putative protein function to a new sequence

. and has proved particularly useful in Whole-genome analyses.

Sequence comparisons were performed at NCBI (htip://www.ncbi.nlm.nih.gov) using the

20  algorithms BLAST, BLAST2, BLASTn, BLASTp, tBLASTn, BLASTX, & tBLASTX [eg. see also
Altschul et al. (1997) Gapped BLAST and PSI-BLAST: a new generation of protein database
search programs. Nucleic Acids Research 25:2289-3402). Searches were performed against the
following databases: non-redundant GenBank+EMBL+DDBJ+PDB sequences and non-redundant
GenBank CDS translations+PDB+SwissProt+SPupdate+PIR sequences.

25  Dots within nucleotide sequences (eg. position 288 in Example 12) represent nucleotides which
have been arbitrarily introduced in order to maintain a reading frame. In the same way, double-
underlined nucleotides were removed. Lower case letters (eg. position 589 in Example 12)

represent ambiguities which arose during alignment of independent sequencing reactions (some of



300 310 320 330 340 350 orf40-1. pep 1 5.JAN 7007
KDKGENGSST DR@EERNTAKEYI DAVNKAGARMKTTTAN GQADKFETVTSGTNVTFA PCTYEBPOA4IPY || |
1111111111111111111111111211111 11 111112%%1111111 25 orf40a
KGKGENGSSTDEGEGLVTAKEVI DAVNKAGARMKT TTANGQT DKFETVTSGTNVTFA 300 310 320 330
340 350 1@%@1%6,{5!619 SeauUrgyoesAn theymmpless qugl_‘l%ﬂom combining the resuits of two or more
SGKGT TAT\éﬂ%{?TVWDVWGDAL NVNQL QNSGANL DSKAVAGSSGKVI SGNVSP 30 ||

1U nl1l1111 1111111211211111 nln112112111212121 111 orfOa
SGKGTTATVSKDDQGNI TVMYDVNVGDAL NVNQL ONSGAWNL DSKAVAGSSGKVI SGNVSP 360 370 380

X N X T T

11111111 Hbinhis hasin ‘ah blgbtiin badeli: chlihé btbdistichl dthdies dABbbdd by &1 [dritiQ EQAuation of
SKGKNDETVNI NAGNNI EI SRNGKNI DI ATSMAPQFSSVSL GAGADAPTLSVDDEGALNV 420 430 440 450

460 470 thohydopathy B00eBhENE20088B (1890 But JpBpchem 190:207-219). These domains
GSKKDNKPVRI TI\I\/APG\/KEafDVTNVA% KGVAQNLNNRI DI 4VDGL4ARAG AQAI ATAGL | |

11111 111 {9PISSeRt pqientay frapymenpbiang fegiops £1 Py flioppaiie 1eaflen segyences. or f 0a
GSKDANKPVRI TNVAPGVKXGDVTNVXQLKGVACQNLNNRI DNVDGNARAG AQAI ATAGL 480 490 500
510 520 530 45,540 550 560 570 580 590 orf40-1.pep VQAYLPCKS . '

MAI GGGT YRBEAESARY s‘b@@f&mrﬁ%@eﬁl FReagPsataloRrsiRotide | SPweneEs) ysing the) nrogram
11:1111\/1?&{%}% 111111211211211111 orf40a

VQAYLPG&K | YAl GYSSI SDGGNW | KGTASGNSRGHFGASASVGYQ 50 540 550
560 570 580 590 orf40-1.pep WK orfOa WK 55 Conput er analysis of these am no

aci d seq t L. 0.0 ; wyth Hsf prqgtein
encoyed EEBETReP Bl fo 16 LBLER BRLAEH S Tble ubbRtthlod bial or Riflbecpeppes
nunbeg Uthl 82DRERRA @ﬂﬁteﬂscf&_ﬂ{eoPSORTsﬂ e . S 8RS bdort hiBb 28 o)A FulMASHaRP:
ore 40 1 TLLFATVQASA EQEEDL YLDPVQRTVAVLI VNS NSDWAVYFNEK 60 60
TLLFATVQAemaigs wEre abpo/predtictad usBy eMOTHSpidgrans €GEG WitchATiVGARRTIHDEE- - - -

L DPVVRTAPVL SFHSDKEGTGEKEVTE- NSN\WG YFDNK 95  ore 40 61

GVLTAREI TXKAGDNLKI KQN- - - - - - GTNFTYSLKKDLTDLTSVGTEKLSFSANGNKVN 114 GVL A I T
KAGDNLKI Xejousiesty SRk RpUSE tpaagsessthcsi VARGIROpINGEENigity @ipthe proteins identified in the

A b RENPIESRE P ] dapl b e iV L7 2N Rk eRed patienf Yra

! TSDTKGLBFMEMM@EBMH&%%U@%&WW%&W&&@&&%:ﬁemAK

G+ VHLNG+ STL D + NTG EK RAA+ Hsf 156 | TSDANGLKLA
TONGNVHL G peTioRsiavpmerd 8SISSETRENDSRTRAAThE Pgotein in question ie. the protein is an

immunogen. This method can also be used to identify immunodominant proteins.

The recombinant protein can also be conveniently used to prepare antibodies eg. in a mouse. These
can be used for direct confirmation that a protein is located on the cell-surface. Labelled antibody
) (eg. fluorescent labelling for FACS) can be incubated with intact bacteria and the presence of label

20 on the bacterial surface confirms the location of the protein.

In particular, the following methods (A) to (S) were used to express, purify and biochemically

characterise the proteins of the invention:

A) Chromosomal DNA preparation

N.meningitidis strain 2996 was grown to exponential phase in 100mi of GC mediuin, harvested by
25  centrifugation, and resuspended in 5ml buffer (20% Sucrose, 50mM Tns-HCl, 50mM EDTA, pH8).
After 10 minutes incubation on ice, the bacteria were lysed by adding 10ml lysis solution (50mM

NaCl, 1% Na-Sarkosyl, 50ug/ml Proteinase K), and the suspension was incubated at 37°C for 2



Or40 115 VKD VLNAGANI KGVKPGTTASDNVDFVRTYDTVEFL SADTKTTTV14VESKDNGKKTE\KIAN BT
VKDVLNAGMNI %G 96/383MD V Y+ VEF++ D T V + +K+NGK TEVK Hsf 210 PCT/B99/00103
VKDVLNAGANI KGAKTAGGNVESVDLVSAYNNVEFI TGDKNEL DW. TAKENGKTTEVKF 269 10 O f 40
235 GAKTSVI KEKD 245 KTSVI KEKD Hsf . 270 ;PKT VI KEKD 280 ORF40a al so shows
honol ogy hoBrsHdive ghengeedistipey ndibrase tgad 8rasduene Chbbhispmylaigohol (24:1)

sum p( 11 pead BRI pafithed! PN U8 cipityd by follloflor CHEimecpinatt 2
Query: 1GoNmésE:HNB TIRAGA] VKAV by bEA{ﬁg@%M&J PHe pdleYSEls Ngashed once with 70%

HTKRASATV+TAVLATLLFATVQANAT 20 Shjct: _
VVVSEL TREHEKRASAT VET AN AT LiF AVQI S0rgod @s-Hqlg 11 ngvil EDTALt i, 8 ExPec DNA

1.5e-116, Sum P(11) = 1.5e-116 ldentitjes =.32/38 (84%, Positives = 36/ 38
(94% 3 25 C@Féﬁ&r?tl%%aww‘@&%krmmmkmua| NV 138

+TLKAGDNLKI KONT+E+TNASSETYSLKKDLT L +V  Sbjct: 103

| TLKAGDNLKI KQONTDESTNASSFTYSLKKDLTDLTSV 140 Score = 110 (48.7 bits), Expect =
1. 5e- 116 B) ®ligonpticotide deSign116 30 ldentities = 21/29 (72%, Positives =
25/29 (86% Query: 138 VTEKLSFGANGKKVNI | SDTKGLNFAKET 166 V++KLS G NG KVNI
SDTKGL NFSksithetabolfjntitleoidSShnvGPiler dehiERuEES R GE tiicAlsBg kdquén&e of eack OFF,
(37.6 bits), Expect = 1.5e-116, Sum Pgll) = 1.5e-116 Identities = 18/32
(56% , Posing{a)éke mepmEoLOCBYB SCqUFEPS WhalsavaTIREIBTNP} ERCETIIFOTINGEEAGIAVEIAEN
200 40 T D +HLN STLTDTL At Shjct: 1469 .
TCDDANI HENEIRGET PBIE] N ARSI S50 apbs of OB qopsons dymegsssany, Apy prdicted

1. Se1d16; : = - W ; 9 bl =4 9
BT R T S YT R RV PRIy Sk el e e s e
1509 RAA rethed BadScequence. 90 (39.8 bits), Expect = 1.5e-116,
Sum P(11) = 1.5e-116 ldentities = 17/28 (60%, Positives = 20/28 (71% '~ -

Query: 226 STTGUSENVDFVRTYDTVEFLSADTTTT 253 S Q EN+DFV TYDTV+F+S D TT 55
Sbj ct:  15BOS5SAMNEMENIDEVNPOEVERUSCENITTe (£66ghiBars sitesdBamdiioVdelyB o HhNHe, or i t

dicted that this tei fr N. i itidis, { it , ,
Rt G TR RS M
¢l oned | pes 1'(5: '01"1i o e.plcfﬁgpr\é%g&% &ag%ﬁﬁﬂéfﬁsﬁgﬂ' t8 dﬁe&%é cloﬂ&g%?é&rh' zgﬁﬂiﬁcation

15  product (corresponding to each ORF) into two different expression systems: pGEX-KG (using

either BamHI-Xhol or EcoRl-Xhol), and pET21b+ (using either Ndel-Xhol or Nhel-Xhol).

5’-end primer tail: CGCGGATCCCATATG (BamHI-Ndel )
CGCGGATCCGCTAGC (BamHI-Nhel)
__ CCGGAATTCTAGCTAGC (EcoR1-Nhel)
20 3’-end primer tail: CCCGCTCGAG (Xhol)
As well as containing the restriction enzyme recognition sequences, the primers included
nucleotides which hybridised to the sequence to be amplified. The number of hybridizing
nucleotides depended on the melting temperature of the whole primer, and was determined for each
primer using the formulae:
25 T_ =4 (G+C)+ 2 (A+T) (tail excluded)

T, = 64.9 + 0.41 (% GC) - 600/N (whole primer)

The average melting temperature of the selected oligos were 65-70°C for the whole oligo and

50-55°C for the hybﬁdising region alone.



above. The products of protein expression and purification were analyzed b
SDS- PAGE. Figure 60 1A shows the results of affinity purification 4f3 J%ZGK?
Hi s-fusion protein, and Figure | B shows the 1 5 JAN 2007 WD 99/36544

PCT/ 1899/ 00103 W@Egmﬁsassul ts of expression of the GST-fusi #aTABY/EIE0I | .
Purified Hi s-fusion prote| n was used t o fmmuni se nice, whose sera were used

for FACS an g C bact er.i ci dal, assa e | and ELI SA
(posi tive 1 obitis J sharicle FunhionTanee: GOmPr Fiee o b bR bty Gleos St
surf ace- ex pasmdeqmembﬁlarperkanﬂmext MtDNA/RNS\ &znﬂﬁﬂﬁeulelmmnogemduﬁnd:irghﬁle | E

shows plots dro t Ve, ant| Lons..for
ORF40- 1. B&ﬁﬁl%‘“f‘ P “"1"'t Wyév*\%"‘r‘{a‘“ﬁa 5%@2‘*’“ Bonag bl Bt |
N. meni ngi t i dif®.388EQAkEnT 2nd 2volfET Wﬁhﬂ'@h@?@@tﬁ Tﬁﬁﬂ\@iﬁﬂﬁ?@&ﬂ' B8 RESHEECT CG

TrTocooonc AR SR I TR e B Kb Fur e e .

AAATACCGCCA AAd\EsephdoisEATOGORGhTIiACEAT FlermdSilanGCaipltd GCTFOmACACCT TGA
GCAAACTGEG CGTGAAAACC GGTTTGICCG 251 TCGATAAAAA CCGCCTGCCG, TATTTAGAGG
AATATTTCAA AACGACAAAA 301 CCTGCCGECA CTTTGITCGA GCCGGATTAC GAAACGCTCA
ACCCTTACAA 16 ABbplifk@BBCAGCTC ATCATCATCG GCAGCCGCGC CgCCAAGGCG TTTGACAAAT

401 TGAACGAAAT CGCGCCGACC ATCGr CCTC 451 AAAGAAAGTG
CCAAr GAGGC &W@M&w%@w%&m wErR usefh &S afpieRlgteaci d
sequence <SEQHe Bre&incdIRE801M a%&g&ummmmmmg&mwm&m&M@ E
GASVTVKTAR 20 51 GDVQéPQ\IPE R %G‘;/L DTLSKLGYKT. G SVDKNRLP_YLEEYEKTTK
101 PAGTIFEPBYMETYsGN POt [¢8d BReRemsrer e ANPPITR9 GRBECAKEASTL
AQ Fx. Furt ehinwa! kvd BN gbi@derisbor TaHAR il Tag pdiaaidsele sequence <SEQ ID 9>: 1
ATGTTACGTT TGACTGCTTT AGCCGTATGC CCGCCCTCG CTTTGGGCGC 25 51 GTGITCGCCG
CAAAATTCCG ACTCTGCCCC ACAAGCCAAA CAGGCGG 101 TTTCCGCCGC ACAAACCGAA
GGCGCGTCCG Fravmnareak CRAGeertinttsd by ﬂsfdm@&&ﬁ% @ AP GINEEAbAEIRAACCCCGAA
CGCATCGCCG TTTACGATTT 201 GGGTATGCTC GACACCTTGA GCAAACTGGG CGTGAAAACC

GGTTTGTCOG e DAGEAGAAAA 30
30 lT-Cr:CTGCCCIAS%éAaCTTT W éAﬁAIMﬁgA e N AT

ATCATCATCG @ ? lcau@lﬂhfém&:mkwe@m@@;@@&cc
CTGGCGCAA& T C(B(Il?ﬁ% %(X%&BGAA GCCGA G%l T% A $CGACGCG
TCTTTTGAAG [follyved By 30uyelexperipmed secprdnechmhvéridizen; eafiterhste kpatr TTGGTC

J 601 AA syejraees RHQGIEQ@@JQH%&@&T I;%@@GC. TG 651 GCTGCACAAA
GACATCGGE?GI;'IQ'%?CIIT% CGATGR)ATCA ATTAAAGAAG *

The standard cycles were as follows:

Denaturation | Hybridisation | Elongation

30 seconds 30 seconds 30-60 seconds

7 ) First 5 cycles
95°C 50-55°C 72°C
30 seconds 30 seconds 30-60 seconds
Last 30 cycles
95°C 65-70°C 72°C

The elongation time varied according to the length of the ORF to be amplified.



701 GCAGCCGCGG TCAGCCTATC AGCTTTGAAT ACCTGAAAGA GAAAAATCCC 751 GACTGGCTGT
TTGTCCTTGA CCGAAGCGCG GCOCATCGGOG AAGAGGGTCA 40 801 GGCGGCGAAA GACGT Giredts 2007
ATAATCCGCT GGTTGCCGAA ACAACCGCTT 851 GGAAAAAAGG ACAGGTCGTG TACCTCGITC
CTGAAACTTA TTTGGCAGCC 901 GGTGGCGCGC AAGAGCTGCT GAATGCAAGL AAAREGT TG
CCGACGCTTT 95 WORABHCGGCA AAATAA This gerresponds to the amno acid
sequence <SEQ'ID 10; ORF38-1>: 45 1 M.RLTALAVC TALALGACSP QNSDSAPQAK
EQAVSAAQTE Wﬁﬁonﬁcr@vm RbAVYEGVE 2 EID PSKArCRINGEr GerENDiNRIRP

KESAKER DA LA FCACAE AR, SPERIANE CRERATI IO d01 ! Nedhies
SSRLGGW.HK  DpeBuiRWDIES of KECBRIEDRY rgmE dipdE v5i aZ8IA DuikfAr DREM nidrGEEGQAAK
DVLDNPLVAE TTAVWKKGQWV YLVPETYLAA 1 5 JAN 7007 WO 99/36544 -67-

PCT/ 1B99/ 00103 30 A am no
acid sequencgh égﬁ%?%}g 'y@}flsg\/pgdeﬁt :ﬁﬁ’@g%n%’ %{rﬁés Preﬂ%tﬁ?ﬁgf"g‘{‘ﬁ{‘a“f’fp
attachment sarderedusprai®d lin aewliable Folnhb er bevmdkd orde Mhiabired geh@he DNIeSpaRal Ng gene
in strain A ofN.neningitidis.<SEQ |ID.[ |>: 1 ATGITACGIT CTGCITT
AGCUGTATOC, AT (r A R TP R R FORACTOREERE.
ACAAGCCAAA %Aﬁ&ﬁ@cmfolwmgwmmmommr AGeEhS olime Tof AksCINEAA A
CGTATCGCCG TTTACGATTT 201
GGGIATGCTC Ci m%%WHW 10 251 TCGATAAAAA
CCGCCTGCCG TATTTAGAGG AATATTTCAA AACGACAAAA 301 CCTGCCGGAA CTTTGITCGA
GCCGGATTAC WW%A 351 ACCGCAGCTC ATCATCATCG GCAGCCECGC
AGCCAAAGCG CGAAAT CGCGCCGACC ATCGAAATGA CCGCCGATAC
CGCGﬁQCA?CT [\ %%MW&%@@@@MW cpliiak X ivaAord bl LOKECAA 15
501 \CAAGC TGAAGGCGGA AATCGACGCG TCTTTTGAAG 551 CCGCGAAAAC

. AGGGTTTGGT GATTTTGGIC 601 AACGGCGGECA AGATGICCGC
CTTCGGCCCG TCTTCACGAC TGEECGECTG 651 GCTGCACAAA GACATCGECG TTCCCGCTGT

TGACGAAGCC ATCAAAG%@MMN@M@%JM%MIQMW ibn O the HOBAGA
GPAAAATCCC 20 751 GACTGGCTGI TTGICCTTGA CCGCAGCGCG GCCATCGRCG AAGAGGGTCA

801, GGCGGOGAAA GACETHTIRERPEEALIEAYF GGTTGOCGAA ACAACCGCTT 851
GGAAAAAAGG ACAAGTCGTT TACCTTGTTC CTGAAACTTA TTTGGCAGCC 901 GGTGGECGOGC

AAGACCTACT GAATCOAGR AT BIoFRP G o p 5L EANPRRRECAAMTAR RS Thi S

encodes a_ protein having amno acid sequence <SEQ ID 12; ORF38a>:
M.RLTALAVC TALAL GAPSEIRRSDSAERACSERMPBAAQSE GVSVTVKTAR 51 GDVQ FQNPE
RI AVYDLGW. DTLSKLGVKT G.SVDKNRLP YLEEYFKTTK 101 PAGILFEPDY ETLNAYKPQL

I ,GSRAAKA FDKLNE %P@)Pﬁ%@gj}y} Sall/Pst] for cloning into pGex-His and further expression of

the protein as N-terminus His-tag fusion

Each purified DNA fragment was incubated (37°C for 3 hours to overnight) with 20 units of each

‘ restriction enzyme (New England Biolabs ) in a either 30 or 40ul final volume in the presence of
) 20 the appropriate buffer. The digestion product was then purified using the QlAquick PCR

- purification kit, following the manufacturer’s instructions, and eluted in a final volume of 30 or
50ul of either water or 10mM Tris-HCL, pH 8.5. The final DNA concentration was determined by

1% agarose gel electrophoresis in the presence of titrated molecular weight marker.

E) Digestion of the cloning vectors (pET22B, pGEX-KG, pTRC-His A, and pGex-His)

25  10ug plasmid was double-digested with 50 units of each restriction enzyme in 200l reaction

volume in the presence of appropriate buffer by overnight incubation at 37°C. After loading the



151 KESAKERI DA LAQ FGKKAE ADKLKAEI DA SFEAAKTAAQ GKGKGLVI LV 30 201 NGGKMBAFGP
SSRLGGN.HK DI GVPAVDEA | KEGSHGQPI SFEYLKEKNP 251 DW.FVLDRSA Al GEEGQSAKAN 2007
DVLNNPLVAE TTAWKKGQWW YLVPETYLAA 301 GGAQELLNAS KQVADAFNAA K' :The .
originally-identifi ed partial strain B sequence (ORF38) ska@mson8Ge2% identity
over a 165aa ‘OVErtap with ORF38a: 35 192-20 30 40 50 60 orf38. pep
M.RLTALAVCTALAL GACSPQNSDSAPQAKEQAVSAAQTEGASVTVKTARGDVQ PONPE

11111111111 Mol Higstiph o4 14 agatobd del. Hebintdicotrgspaniiing 19 the dipdsictl Vecidr vae B4
MLRLTALAVCT 0.30 40 50
NP 83}5@%@%&&&@5&%@%@%@@%%%&6@@%@ BRfea if Qo gr

RI AVYDLGNLDIQMWSWMW@WW@PL@EPWWQD@M thie|sgmpild, t

11111111111 or f 38a

RI AWDLGVLD%J&%?I%%N}%@%KL%%%LEEYFK ] K]F{J&Jé%Fié)]F}%%%;o&%KPQ_ 45 70 80 90 100
110 120 130 140 150 160 orf3B. pep

| | 1 GSRAAKAFDIKE mmmmmrmmm&m&xmwmmma tepibh Bicbdibg dik Mstidihd

T e e I B 0

|1 GSRARKAF BRI R ?ﬂﬂﬂbﬁhﬁﬁ%ﬁﬁ?&ﬂ&w&%ﬁﬂ&%ﬂﬂﬂg 587830 150
160 170 180 veanrfpBBEI9 (Pharmacia).

SFEAAKTAAQGKGKGL VI LVNGGKMSAFGPSSRL GGW.HKDI GVPAVDEAI KEGSHGQPI 190 200 210 220
230 240 55 The conplete strain B sequence (ORF38-1) and ORF38a show 98. 4%
identity i nF3glonisg overlap: 1 5JAN 7007 WO 99/36544 -68- PCT/ 1899/ 00103

or f 38a. pep MLRLTALAVCTALAL GACSPQNSDSAPQAKEQAVSAAQSEGVSVTVKTARGDVQ PQNPE
JILTITL || 1adlad o] S OKD bbbty s b bt ek b o gEf:38- 1

| TALAVCTALAL GACSP APQA SAAQTEGA vq P PE 5 orf38a. pep
RI A ad%oﬂ@@@éﬁ@rg‘%'ggk ﬁ?ﬁk%ﬁ%@ﬂ edupipg Q340 |
1l bfmm_mmgéhammmms@) ih the bxletend:elolfthb bfFer bupj:ﬂéﬂ]:iﬂhlamaﬁﬂifﬁ(&&erl
RI AVYDLGI\/LD KTGLSV PYLEEYEK DYETLNAYKP rf38a. pep
| 1 | GSRAAKAF %’#Ellﬁl E?&T{Eﬁ Kfng'r REARTOA 885100 15

FEEETETETT bérfon‘néd uilﬂzéthb Bbdhtihgel (Rbpill 1ightton i’ folldviidg thd mamifdc@81’% instructions.
| 1 | GSRAAKAFDKLNEI APTI EMTADTANLKESAKERI DALAQ FGKQAEADKLKAEI DA orf 38a pep

SFEAAKTAA VI L VNGGKVBAFGPSSRL GGW. HKDI 1| 1]
111111111&2%1%?L jopintrqduge, the Tecpmpinany plapmpid i ¢ Jufiable DEAll‘J}(?E\C? 9‘%{315 8?‘?%%3“
SFEMKTAAQMG:MIMMMAF@%WH&%@VWeKE@H@@?IM 3BCHasa. pep
SFEYLXEKNPDW.FVL ANPLVAETT TN
11111111111 PP CPA‘V‘%T& a% g@@ﬁ,ﬂ.’b %f&*’i’iiém %A%TW re then |
SFEYL KEKNP Db EifiteDIRE A Gl GRAKBVEDMRL METR A KGRV P E EMirddmat@0209uf 38a. pep
GGAQEL LNASKQ/ADAFNAAK

e supernatant. The suspension was then plated on LB ampicillin (100mg/m} }.

The screening of the recombinant clones was performed by growing 5 randomly-chosen colonies

20  overnight at 37°C in either 2ml (pGEX or pTC clones) or Sml (pET clones) LB broth + 100pg/mi

) ampicillin. The cells were then pelletted and the DNA extracted using the Qiagen QlAprep Spin
- Miniprep Kit, following the manufacturer’s instructions, to a final volume of 30pl. 5pl of each
individual miniprep (approximately 1g ) were digested with either Ndel/Xhol er BamHI/Xhol and

the whole digestion loaded onto a 1-1.5% agarose gel (depending on the expected insert size), in

25  parallel with the molecular weight marker (1Kb DNA Ladder, GIBCO). The screening of the

positive clones was made on the base of the correct insert size.



Frer it brrerrrr rerr 11 orf38-1 GGAQELLNASKQ\/ADAFNAAK Corrputer anal Sis
of these sequences revealed the follow ng: 25 Hormpl oav with a i poﬁri) [aliif]
(l'ino) of C.ieiuni (accession nunber X82427) ORF38 and |ipo show 38% as
identity in 9 @sspuerlap: O f38: 40 PCT/IB99/00103
EGASVTVKTARGDVQ PQNPERI AVYDLGWVLDTLSKLGVKTG.S- VDKNRLPYLEEYFKT 98 EG S WK +
Gt + P+NP ++ + DLG+LDT L + ++ V LP + FK 30 Lipo: 51

EGDSFLVKDSL GEREBESSKwWI LDLG L DTFDALKLNDKVAGVPAKNLPKYLQQFKN 110 O f38: 99
TKPAGTLFEPDYETLNAYKPQLI | | GSRAAKAFDKL 134 G + + D+E +NA KP LIl R +K +DKL
Lipo: 111 KESWSBIOWEERRINAKKPET e SCRESIFYDKE imotbe grmeritably fariskmesgipml ysi s,

it was pr ed'oﬂh@?’ec&nﬁﬁaﬂ ﬁbﬁln%’fcﬂﬁc@'l'ﬂl Sfregmc%str%WanéeB&@ﬁﬁsfe@%&l%?li%ﬂftODeS
could 35 be useful antigens for vaccines or nostics. ORF38-1 (32kDa)

was cloned iBA2hEPEZeFiqpei oIR8 (i Raverias)p E el iREIieidl Yectons desgrrd bed
above. The prREUftR QF PHOHEER f@@@&&sm %emh@yaﬁ twﬁq Q8 WET Br ﬂﬂf’a! yzed by
SDS- PAGE. Figure 2A shows the resulfs of af finity purification of the

Hi s-fusi on gloaipgispd exepsicy.g¥inge FRomMeaRs calopies Dvare drgctigted finte g efs%’f/’svp of the

GST-fusi on irfhofp/B)! iheubBb 4 B dvEhign! US] Stelf 96 G OB BS %HH se 40
m ce, whose is?]egga \vaelr%J usedt for V\tlll‘élqlgttern bl tgt anal ysi s .’gﬁ?é% anmd FACS

anal ysi s ( Fil8ye Sagkpymaking prsastaat ghe Gk 138a5¢ Betwesn Pl QhSafm@%Fi@EWele ipeyibated

sur f ace- expeSRAC RO eFatdry @QQ phil @hakkd uh@ 6D Hﬁ%ﬁt&d exﬁoﬂgﬁHQWh sﬂa@wﬁ 2E shows
pI ots of hydrophilicity, eni ¢ i ndex, and AVPHI &gons for ORF38-1.

Exanpl e 18 4mdygien pWPrmong) ﬂpﬁgupﬁrm@mﬂmfé@wesnb@ $GEXesnd PEE¥d <SEQ I D
13> 1 5 JA 2in . CCGC
> HIAQQZm) M% c‘il% SEpGERIRY QAdE3he Bk J:xg?é GONRET; I&C{EA%%A

AATCCTGTCT T 51 TATGGCT: \

CACTGTTGCA P@%AAW(@GIPT@ rthre&\@e*mgpf PSRCTReIe s Tt FapmapyRiien of GAABTAAC
CTACGGCTTC ¢ 321 ARGAOREAGeulahibnl4oA5C e AdA\Edatehikielon GERGTAChasA CG 5 201
CGTGCAAATG CCTGTCAATT, TGGACAAATC CGACAATGTG GAAACATTCT, 251 A GA

AGGCGGTTAT EPTirrrserspAlslexresiia it riesmricaAvas P vadoeepiifesetit ancIEEeCAT
TATGATTAGC (e péifet fafspn NG PHS] xdbnalod byGBTIWNNGNEE WiaT CohdeACB 2 tdWing hi S

cofresponds_fo the no aci seq@nce <SEQ. LD 1%@@%@» 0.1 MKLLTTAILS
SAI ALSSMAA X%G\“rﬂ%ﬁﬁ}& m@%&d@ et gequs pFHALr BVOM
PVNLDKSDNV ETFYGKEGGY VLGTGVMDGK 101 SYRKQPI M T APDNQ VFKD CSPR  Conput er

anal ysi s of g id seque dicted the |eader peptide shown
under | i ned. HSEE?t sé"r“%fra% gar H% P'Png-'c%% correspondi ng gene in strain A of

N. neni ngi tidis <SEQ I D 15> 15 1 ATGAAACTTC TGACCACCGC AATCCTGTCT TCCGCAATCG
CGCTCAGCAG ASipely goiens gt e A edAraReer Ples ChsPIttE VAR MREMARSCG

into 20ml of LB+Amp liquid culture in a water bath shaker and grown overnight. Bacteria were

20  diluted 1:30 into 600m! of fresh medium and allowed to grow at the optimal temperature (20-37°C)
to OD,,, 0.8-1. Protein expression was induced with 0.2mM IPTG followed by three hours
incubation. The culture was centrifuged at 8000rpm at 4°C. The supemnatant was discarded and the

N

bacierial pellet was resuspended in 7.5ml cold PBS. The cells were disrupted by sonication on ice
for 30 sec at 40W using a Branson sonifier B-15, frozen and thawed twice and centrifuged again.
25  The supernatant was collected and mixed with 150p] Glutatione-Sepharose 4B resin (Pharmacia)
(previously washed with PBS) and incubated at room temperature for 30 minutes. The sample was
centrifuged at 700g for 5 minutes at 4°C. The resin was washed twice with 10m! cold PBS for 10
minutes, resuspended in 1ml cold PBS, and loaded on a disposable column. The resin was washed
twice with 2ml cold PBS until the flow-through reached OD,;, of 0.02-0.06. The GST-fusion
30 protein was eluted by addition of 700ul cold Glutathione elution buffer (10mM reduced



101 TCAGCTACGT CTGCCAGCAA GGTAAAAAAG TCAAAGTAAC CTACGGCTTT 151, %ﬁﬁ
GOCTGACCAC ATACGCTTCC GOCGTCATCA ACGGCAAACG 201 TGTGCAAATG CCTGT

TGGACAAATC CGACAATGTG GAAACATTCT 20 251 ACGGCAAAGA AGGCGGITAT GTTTTGGGTA
CCGGOGTGAT GGRFGMSAMA 301 TCCTATCGCA AACAGCCTAT TATGATTA \Creaca
ACCAAATCGT 351 CTTCAAAGAC TGITCCCCAC GITAA This encodes a protein having

am no aci d SeCURAS SorBERs-HDI) 161 fraciind daleited uhtiNKLOT T Alat &1 SAUAE SSVARGAAGTNNPTVA
KKTVSYVCQQ GKKVKYTYGF 1N YNLDKSDNV. ETFYGKEGGY
VLGTGVMVDGK V30 102 &¢eiképt %/g? A‘fbbﬂgﬁgﬁyﬁ&%g\%@ %““’5‘? H Vs eSbtRIEHE &opoRF44)
Sh]gws 99. 2%ahglaMith 290, 0V&TS, 7.4, Bdaas oaterl. 5 p4.0 6 kIR gershark Ra2@03 Ma4@r 50 60

orf 44. pep TTAl S AKKT NKQGLTTYAS .30
11111111112/&%1@ éf %A%@aﬁs“ﬁ@%? } 51?%?% iﬁi % %‘H“Cd?LFMa
MKLLTTAI k SSH 281 QSMAANAGE NAETOAKKIMEMWEIRQGKKVKVTYGFNKQGLTTYAS 10 20 30 40 50
60 70 80 90 100 110 120 35 orf44. pep

AVI NGKRVQVPVNL DKSDNVETFYGKEGGYVL GTGVMDGKSYRKQPI M TAPDNQI VFKD | | |

11111111110 Hiskfudidd obfbility adaivsis111111111111111111111111111  orf 44a

AVI NGKRVQVPVNL DKSDNVETFYGKEGGYVL GTGVVDGKSYRKQPI M TAPDNQ VFKD 70 80 90 100
110 120 40rPhdfafide M€ BoIEHIRIYS thk Hid-fusiof EAARsEDRI3duct0 papkis %f‘ 3&9&11&%5%9@6 the

following results: Honpblogy with the LecA adhesin of Eikenella corrodens

(accessi on TusRsaded fy buffen @@“WHH:%?& Pebiseroe ei0meetowrsadgiaanditifent i ty in
91 as over | apefddéhcudated for 15 min at 4°C. The pellets were sonicated for 30 sec at 40W using a
TVSYVCQOGKKVKVTYGFNKQGE TTYASAVI NGKRV \/NLDKSDNVETFYGKEGGYVL 92
+V+YVCQIEs++Brangory sm CGB 15, Arozaq apd thapysd Npvicgrarel then.ysepsyatqd agaigcinto] palet and
SVA?VCQQERRk IR RN RN TR SANPYRL el Q3naQ O f 44 93
GTGVMCGKSYRI | M TAPDNQ VEKDCS 23 T MD +YR Q | +++AP+ Q+++K P15 JAN"

2007 WO 992 Bufta X2 b peep §g M FOmiypimi ‘Laé‘t%wfé’z!M Nab, PO, and Incubated for 3 i

TTNAVDSANYR{dhals |aMSéBN@EMBh‘ﬂﬁ@Q%B B2 BasLcwartol kiR highe ﬁévilét val xlféﬁhsﬁédH@Sl n, it
was predicted that this protein fromNgEnln |t|d|s and |ts epl t ope coul d

be useful dRPHFENS [%EWMQ &M ety At trpidazoleyapd 0y LM N Ogljorerpie s cl oned

in pET and ap43eX TGP AdmOH Ple@SHfsanhRsel bg 8DE-PAGE. descrl bed 5 above. The
products of protein expression and purification were analyzed by SDS-PAGE.

Figure 3A shows the results of affinity purification of the Hi s-fusion
prot ei n, ank His-fysiselagis-sedlopwrifichon. r esul ts of expression of the CST-fusion in
E.coli. Purified H s-fusion protein was used to inmmunise

A single colony was grown overnight at 37°C on a LB + Amp agar plate. The bacteria were

inoculated into 20ml of LB+Amp liquid culture and incubated overnight in a water bath shaker.

Bacteria were diluted 1:30 into 600ml fresh medium and allowed to grow at the optimal

20  temperature (20-37°C) to 0D, 0.6-0.8. Protein expression was induced by addition of ImM IPTG

and the cuiture further incubated for three hours. The culture was centrifuged at 8000rpm at 4°C,

_ ) the supernatant was discarded and the bacterial pellet was resuspended in 7.5mi of either (i) cold
buffer A (300mM NaCl, 50mM phosphate buffer, 10mM imidazole, pH 8) for soluble proteins or

(it) buffer B (urea 8M, 10mM Tris-HCl, 100mM phosphate buffer, pH 8.8) for insoluble proteins.

25  The cells were disrupted by sonication on ice for 30 sec at 40W using a Branson sonifier B-15,

frozen and thawed two times and centrifuged again.



m ce, whose sera were used for ELISA, which gave positive results, and for a
bactericidal assay (Figure 3C). These experinents confirmthat CRIf%éle]N mg—; a
surface-exposed protein, and that it is 10 a useful inmunogen. D Figure 3D
shows plots ofwokydsphilicity, antigenic index, and AMPHICWBgHoomE f or
ORF44-1. Exanple 4 The foll ovvi ng par ti7al DNA sequence was identified in

N meni ngi ti dis <SEQ ID 17> CCGAAT TCAAAACCAC CCTTTCCGGA GCCGACATAC
AGGCAGGGGT Fergnsgiyb @%?'@\B&MW E%ﬂ?tﬁc%a&%&%rp HoRTESESTASRANEHPATIOGTTA 101

ACCGCAT CCA b CEa Qafdhi A Bdr i de, COMNE DtskatCKaltAT GnlAATs-HE T, pAAGEACGCCG

GAAGCGGCAG CACGGTTCAA A ACCGACCTT 201 T GCACTGOCTA
AGCTGACCGC™ “‘Fﬂ%%% TI‘QB“T Y %Gﬁ?&@%&d ﬁmoﬂm
TCGAAAAGCT GGOCAAACAG 20 301 COCGAATATG CCTATCTGAA ACAGCTTCAG ACGGTCAAGG
ACGTGAACT GSu@bibiaBAVMECANGTA 1 CABTTGRETT0ACEACSARTGrBE) GEATAM WGNGGNGECC 401

G CETRT AR AT K AN PO e A Sk 1T 25

Th| S corr esponainutes Thhi@makiwaoceaatiftged aqienies mbhEs 4tB°A8he aaa%}wasned

e e G R O e %?%%XEN

QLAYDKV\DY K digiiosible(@blumi. ThéAdsiilay Whshed 5tleitBesATEREAWITS2 t DAASAKATD oA room30  Fur t her

10 iR A IS TRAB I M

GCATCAAAGT GGGT AAAAGC AATTACAGCA 101 AAAACGAGCT GAACGAAACC AAACTGECCCG

TAcmﬂgﬁlwedm& EREANACET FTEGEEETHE HORNTARRHT AlCT GGAMGECA
GACCO PR RURRPTRIC R RO O ARG Oy SBMACE A Ch It ACAAAAC
TGGAATCCAAprﬁme@BmH Ao ACRRECEMAGheIEN,, CEECAGTAGG: @Ecec

T COCCACA TP B AG BT AR CITAY R AT AR

AATAT GCCT AphoSythite FUTGR00MEnidizbeAIACSE (HCAMSGAIERR WMWGAAGDACAGC 551

Toocactaoc ERAPRCRREnETARATE R ERRaAE SR E s e B BRI T
ACGGT HOCRATEENGL1 5 JAN 2007 WO 99/ 36544 PCTI |1 B99/ 00103
-71- 701 CATTTGCCTC TTTGGCCAGC CAGGCTTCCG TATCGITCAT CAACAACAAA 751

GGCAATATCG GTAACACCCT GAAAGAGCTG GGCAGAAGCA GCACGGTGAA

K) His-fusion proteins renaturation

10% glycerol was added to the denatured proteins. The proteins were then diluted to 20pg/ml using

dialysis buffer I (10% glycerol, 0.5M arginine, 50mM phosphate buffer, 5SmM reduced glutathione,

20  0.5mM oxidised ghrtathione, 2M urea, VpH 8.8) and dialysed against the same buffer at 4°C for 12-

) 14 hours. The protein was further dialysed against dialysis buffer II (10% glycerol, 0.5M arginine,

- ) 50mM phosphate buffer, 5SmM reduced glitathione, 0.5mM oxidised glutathione, pH 8.8) for 12-14

hours at 4°C. Protein concentration was evaluated using the formula:

Protein (mg/ml) = (1.55 x OD,y) — (0.76 x OD,,,)

25 L) His-fusion large-scale purification

500ml of bacterial cultures were induced and the fusion proteins were obtained soluble in buffer

M1, M2 or M3 using the procedure described above. The crude extract of the bacteria was loaded



801 AAATCTGATG GTTGCCGTCG CTACCGCAGG CGTAGCCGAC AAAATCGGTG 851 CTTCGGCACT
GAACAATGTC AGCGATAAGC AGTGGATCAA CAACCTGACC 5 901 GTCP- ACCTGG CCAATIGDGAIE007
CAGTGCCGCA CTGATTAATA CCGCTGTCAA 951 CGGOGGCAGC CTGAAAGACA ATCTGGAAGC
GAATATCCTT TT 1001 TGAATACTGC GCATGGAGAG GCAGCAAGTABAWANBEAAACA
GTTGGATCAG 10BT "CACTACATTG CCCATAAGAT BESCOCCATGOC ATAGOGGGCT GTGCGGCAGC

1101 GGCGGOGAAT AAGGGCAAGT GTCAAGATGG TGOGATCGGT GCGGCGGTCG 10 1151
GTGACATCCT TOOOERANOE serKeFeaaos ransaaiizeedrabiafodicM2p bR dapsmdimemaGs
ACAGGECAAA  ANT CAT Ll orf G R RIsib oundlmaterfd Gk gr%GT A
AGGGGGATGT GAGTACGECG GCGAATGCGG 1301 CTGCTGIGGEC GGTAGAGAAT AATTCTTTAA
ATGATATACA GRAmecyiiTthe sams puffer GRcTrciils PRt parTir AtcHEReAesPordmadefacAG
CAGAAACCTT 13kl shdalGhkakCole A b Gmst @@@%Irﬁ;?@ bl SialfinGaEGT TTCAG
1451 GAGAAATGAA ATTACCTAAT AAATT TCGTAT 1501 TTAATTATTA
ACACTAGAAR T sack appaheroeiumpeyers e3nifiagdchy Avashang mfﬁséiasweg&@m@ruw CAA
CAAAATCAAA TATAAGT GG CIATGE TS ed DB mGTRGRSTTTT AAMATGITTCC CCTAATGATT
ATTTAAAAGA AGCATCTATG 20 1651 AATGATTTCA GAAATAGTAA TCAAAATAAA GCCTATGCAG
AAATGATTTC 1701 CCAGACTTTG GTAGGTGAGA GIGTTGGTGG TAGTCTTTGT CTGACAAGAG

1751 CCTGCT T SiéeGhaiamakhs ACAATATCTA AATCTAAATC. TCCTTTTAAA 1801
GATTCAAAAA TTATTGGGGA AATCGGTTTG GGAAGTGGTG TTGCTGCAGG 1851 AGTAGAAAAA

TAG Thi s coriBebeAdi T S ai s LI RS i St A SO A%

MOLLAAEG H @EJ.WQ@EI@EW@eW@KS(WYEMNETOﬂ@WRM MOT2, aﬁd.l_mmtRS@AB'EV

LEGTEFKT : SNST: T
VETLKLPSEE. QA I TAD o0 P AD PRE S8 11 RO ET LA PR R (RO DV
QVQLAYDKWD Yi<EIEd]s Thnant, atr wwlmmmm@mmmqrmmdmmmms
QASVSFI NNK tﬁéf'%u@hl &ﬁtasﬁ?ﬁw&\lhd}ﬂ YA AR AD Kl LT 301
VNLANAGSAA LI NTAVN PRONE AR L AALUNTAT | e ARSR KQL 351 |

| AGCAAAAAN KERCODmAjser with/Azeynd Eadiyanpisptp@amussespoybe NRAKBRIKE on dmia_ AAGAVA
ALSKGDVSTA ANAAAVAVEN NSLNDI QDRL 451 LSGNYALCMS AGGAESFCES YRPLGLPHFV
SVSGEMKLPN KEFGNRWNGK 501 L] I.NTRNGNV YFSVGKI WBT VKSTKSNI SG VSVGAWLNVS
PNDYLKEASM LIRMesRE AV EM SQTL VGESVGGSLC LTRACFSVSS Tl SKSKSPFK 601
DSKI | GEl G GSGVAAGVEK TI YI GNI KDI DKFI SANI KK 40 Conput er analysis predicts a
t r ansmentt arie deapalatedavienBaYi g grainydis plated on eherlatORA P g8d ingibated gueinightdint ami no
aci d horol ogyepi K1 QUniLY %@t:&ﬁae‘ﬁﬂ&grtﬁeea%&oagesgg,fg?ﬁmme%c% sWRNARYi tidis

strain A was, however, identif dentity over a 173aa

overlap wit Hﬂ%ﬁla@@w(@fklﬂﬂ%?ue\"ﬁ’@m Brothy{Difeq) coptainipg 0.25%nGhesiss Betesial growth

was monitored every 30 minutes by following OB, The bacteria were let to grow until the OD

reached the value of 0.3-0.4. The cuiture was centrifuged for 10 minutes at 10000rpm. The

20  supernatant was discarded and bacteria were washed once with PBS, resuspended in PBS

\ containing 0.025% formaldehyde, and incubated for 2 hours at room temperature and then
) ‘ overnight at 4°C with stirring. 100! bacterial cells were added to each well of a 96 well Greiner
plate and incubated overnight at 4°C. The wells were then washed three times with PBT washing

buffer (0.1% Tween-20 in PBS). 200! of saturation buffer (2.7% Polyvinylpyrrolidone 10 in

25  water) was added to each well and the plates incubated for 2 hours at 37°C. Wells were washed

three times with PBT. 200p1 of diluted sera (Dilution buffer: 1% BSA, 0.1% Tween-20, 0.1% NaN,

in PBS) were added to each well and the plates incubated for 90 minutes at 37°C. Wells were

washed three times with PBT. 100ul of HRP-conjugated rabbit anti-mouse (Dako) serum diluted

1:2000 in dilution buffer were added to each well and the plates were incubated for 90 minutes at



45 10 20 30 orf49. pep GTEFKTTLSGADI QAGVGEKARADAKI | LK 11111111:11111111
11 1:1111111 orf49a 15 JAN 2007
SKNEL NETKL PVRVVAQXAATRSGWDTVL EGTEFKTTLAGADI QAGVXEKARVDAKI | LK 40 50 60 70 80
90 50 40 50 60 70 80 90 orf49. pep G | VNRI
QTEEKLESNSTVV&KEAES@STVETLKLPSFEGPALPKL%APGGYIADI PKGNL  FGTBPPPS 1ir 10
1111111 | I0:01 1111111:1: 111:111111: 1111111 orf49a

Gl VNRI QSEEKLEINSTIMRKIQR GRS Trds Tinith RREFSFTRBILISAREG VR RieNor HRB (2509 110 120
130 140 150 100 110 120 130 140 150 orf49. pep

KTEI EKLAKQPEYAYRR BYI T RIS AN SIei e rRSE 8 PEA @A RIeR Aflded te\pigeh well and the

1111111 111 55alel Wbebleki at rborm lehnpdrdebrb Yok 20 thibbidsl dobilH, 88, Mbd adbddlid 1k detfard oBAN 7007
WD 99/ 36544 PCT/ | B99/ 00103 72 orf49a

KTEI EKL SKQPEMA Yol lemed AR NiLAR AR AV EEATPR Y rE Ao V2 A AVPPYNPE respetiva 70 180
190 200 240 prlf@nuké®rd or f 49. pep SGAGTGAVLGLXRVAAAATDAAF  IIITIITIIIL
11111111 orf49a SGAGT GAVL GLNGAXAAATDAAFASL ASQASVSFI NNKGDVGKTL KEL GRSSTVKNLWA
220 230 240 250 260 270 ORF49-1 and ORF49a show 83.2% identity in 457 as
overl ap: 10 @yFAMSRapBfteria Binding Assay procedure.

XQLLAEEG HKHELDVQ(SRRFI Gl KVGXSNYSKNELNETKLPVRWAQXAATRSGADTYV 111 |11
1010121111 Il Ldobd lateh 'Ménb i dihin hlak LtLd dnl chtgcollaﬂls\/%alé_r }and%fléla%d%venu hat

MQLLAAEG NQHQLNVOKSTRFI G KVGKSNYS ADTAKTRSGADTV  or F48a. pep
LEGTEFKTTLAGATS- Gacseid R mRyEsAMare Eqk@tmr@Em PlRRS TSR spdRasTon]vab and

FETTTTT 2L Hu%&&é&%mul&oeslédn mgl dnh ehdhbdelidrdididhdn Biotn At é&;nﬁﬂa}n PIshA9- 1
LEGTEFKTTL SGADI QAGVGEKARADA VNRIQTEEKLESNST &rf49a. pep

| ET LPSﬁESETPPKESNP@E?PW@WPK@NEN?EPERL ey Py oy | Ribacterjavtere] 1 1 1 1
11 10 T hdiio dibw bedtil-the ©bkdabileh bklAibd drio 36-0)5. the kulﬁnelga;geka'ljﬁi ed fbr {0 thibtes 20
orf49-1 VETLKL FEGPALPKLTAPGGYIADIPKGNLKTEIEKLAKQPEYAYL&&LCHVK

orf 49a. pep @AY ?KEE@EFEﬁﬁﬁﬁPﬂﬂENV#MW%S@WGﬁGﬂVEEEN@WXNW&W@EAP%SLAS |

|1 |1 |1 |1 |1 1 ﬂSAl h%lNaN )land cehtnl’ugkd &r i minut‘ss alt 4d00 mI Cdils ere résusben'ded]m %mlmﬂg 11

Q«Q.AYDKV\DY&@@.W@%@Q% Am%WFé@&@m?}EGSN@.@MMWﬁA@BA@S%% wdh. pep
QASVSH ’\NKGQMQQ 600 GRBEE\(KDBIMNALA TAGKARKE GARALKNYSRIKOQY MM Well add pihtes

NERE 1] 1111111171:11: 1111111117 11111111111 orf49-1
QASVSFI NNKGW"ENTELk @gﬁﬁ/ﬂ(&%& éﬁﬂ]“a@&]é Wﬁbﬁ@]ﬂmﬂmﬁh? SUPEHASRt 49a. pep
VNL ANAGSAAL LATAVINGESEISEM4EHEADY hdﬁﬁdoh/BfDAMEE»éMﬁ JERRERRY Wlehch Al 100441 lof R-

L et kA ol sgate F(aby goat ant-iouse, GHated 11100, W 5dded 1 each well and plates

incubated for 1 hour at 4°C. Cells were spun down by centrifugation at 4000rpm for 5 minutes and

—

j 20  washed by addition of 200pl/well of blocking buffer. The supernatant was aspirated and cells
resuspended in 200pl/well of PBS, 0.25% formaldehyde. Samples were transferred to FACScan

7 tubes and read. The condition for FACScan setting were: FL1 on, FL2 and FL3 off; FSC-H

) threshold:92; FSC PMT Voltage: E 02; SSé PMT: 474; Amp. Gains 7.1; FL-2 PMT: 539,

compensation values: 0.

25 P) OMYV preparations

Bacteria were grown overnight on 5 GC plates, harvested with a loop and resuspended in 10 ml 20mM
Tris-HCL. Heat inactivation was performed at 56°C for 30 minutes and the bacteria disrupted by
sonication for 10 minutes on ice (50% duty cycle, 50% ocutput). Unbroken cells were removed by

centrifugation at 5000g for 10 minutes and the total cell envelope fraction recovered by centrifugation



orf 49- 1 VNLANAGSAALI NTAVNGGSLKDNLEANI LAALVNTAHGEAASKI KQLDQHY! AHKI
or f 49a. pep IAGCAAAAANKG(CQDGAI GAAVC;EI VGEAL TNGKNPDTL TAKEREQ LAYSKLCK@T% 15y
NRRRRRERRARR FtIIIIIII t1::1 :1::1:1 1101 ;11 1peihipossddfob 49- 1

| AGCAAAAANKGK GAAVGE! LGETLLDGRDPGRLNVKDRAKI | AKAKLAAGAVA  or f 49a. pep

GNGEDVNAAANAAEVAVKNNQL SDXEGREFDNEMT ACAKONXPQLCRKNTVKKYQNVAD  111:: 11111
111:11:1:1 4t50000z 4G°0© fq‘r Agmijbutes To extract cytoplasmic membrane proteins from the crude outer

AL SKGDVSTAANANAMAVERNNA W& hitdided QF ;foé a. pep
KRLAASI Al CTDI SRSTECRTI RKQ—ILI DSRSLHSSVWEAGLI GK KSYTQAD orf
SVSGENMKL PHKEEPGRNITNEKE] mmmm@mwwwm@smlm@@@v@wm@sw rarsovrhe

conpl ete Ie%% A asupdB O e GREM TGS ar350Q: kP78 binuleS o pdileNREGAACTGC
TGGCAGAAGA C AAGCACGAGT TGGAT RN%A CGCTTTATCG
GCATCAAGGT %@m&&hﬁ'ﬁ%ﬁ pSF AVCTCIERYST, &A&éﬁ RSP CTG
TCCGCGTCGT dofmbacidtiHzsyrdd bl Bk BEAAGPHARGS:GRERARGCIG BadfACCGTG CTCGAAGGTA
CCGAATTCAA 50 201 AACCACGCTG GCCGGTGCCG ACATTCAGGC AGGTGTANGC GAAAAAGCCC
251 GTGTCGATGC GAAAATTATC CTCGAAGGTA TTGTGAACCG TATCCAGTCG 301 GAAGAAAAAT
TAGAAACCAA QIOANEESTATIBaBAGRAAC AGGCCGGACG 351 CGGCAGCACT ATCGAAACGC
TAAAACTGCC CAGCTTCGAA AGCCCTACTC 401 CGCCCAAATT GTCCGCACCC GGCGGNTATA
TCGTCGACAT F4ceiiMaSHown aveddidht w&mm&a&mwmep ARACKRTIGE HABAGAGCCCG

AGTATGCCTA CAACTGGAAT CAGGTGCAGC 551
TTGCTTACGA @@%@%ﬁgﬁwm&“ #8601 GOGGCGATTA

TCGCACTGGC CGTTACCGTG GTCACCTCAG GCOGCAGGAAC 651 CGGAGCCGTA TTGGGATTAA
ACGGT cwﬂnﬁgm@mw@ 60 701 CATTCGCCTC TTTGGCCAGC CAGGCTTCCG
TA TCAT 751 GGOGATGTCG GCAAAACCCT GAAAGAGCTG GGCAGAAGCA

GAA 801 AAATCTGGTG GTTGCCGCCG CTACCGCAGG CGTAGCCGAC AAAATCGGOG 851
CTTCGGCACT Rurifipdproteins ©OResrings)r piesmempransuesidles A Herand totetppticxtrayly {25ag)dsiet TAG

CCAATGCGEG e fehll eattn SH6 VerTe Y0 QC@I @M@ﬁ&mmc@wmm
NTCTGGAAGC GAATATCCTT GCGGCT?'E_I;]' CAATACOCE, GCA

T GCATGGA
AAATCAAACA etz ibaganglerwag By °2T£Féf°‘g g/134saa 4G 3““@6??@2%@#6@%0@ 1051
CACTACATAG THoGARANGAT oY €k INT fbthan i) A ke dneGhEERHEN Ky obdQibh{GRIuGKacAAT

TTOACARCD T SAR IR PERCALA Preumed B AR RS Ao G P o

TACAGCAAAC v Haa00Mh SashirHiufftASGER t@@;mmsmmmemwceece

GCGAATGCGG 01 CT GA GGGTA
1351 TTTGATX “%%‘Cﬁi‘i@w W&&%&T wag pgihe GAAAAAAT
ACTGTAAAAA tATSE ATIGAAKN:d TEDT BEREATI NANCAGTTG of béBdradihGebHaBARbASTAAT ATGT
AL RGBTSR ARt AL ML A TACT

: 20  the Opti-4CN Substrate Kit (Bio-Rad). The reaction was stopped by adding water.

) S) Bactericidal assay

MC58 strain was grown ovemnight at 37°C on chocolate agar plates. 5-7 colonies were collected and
used to inoculate 7ml Mueller-Hinton broth. The suspension was incubated at 37°C on a nutator
and let to grow until ODy,, was 0.5-0.8. The culture was aliquoted into sterile 1.5ml Eppendorf

25  tubes and centrifuged for 20 minutes at maximum speed in a microfuge. The pellet was washed
once in Gey’s buffer (Gibco) and resuspended in the same buffer to an ODj,, of 0.5, diluted
1:20000 in Gey’s buffer and stored at 25°C.



1551 GGAAGCAGGT CTAATTGGTA AAGATGATGA ATGGTATAAA TTATTCAGCA 1601 AATCTTACAC
CCAAGCAGAT TTGGCTTTAC AGTCTTATCA TTTGAATACT 1651 GCTGCTAAAT CTTGaCHoGHN 200
ATCGGGCAAT ACAAAGCCTT TATCCGAATG 1701 GATGTCCGAC CAAGGTTATA CACTTATTTC
AGGAGTTAAT CCTARALEGA 15 1751 TTCCAATACC AAGAGGGTTT GTAAAACHIRA/MTIBCACCTAT
TACTAATGTC 1801 AAATACCCGG AAGGCATCAG T TCGATACA AACCTANAAA GACATCTGGC

1851 AAATGCT TTT T TAA 90 CCAATNT
TATGGCAGAA &%@@&Wﬁ%ﬁ AﬁAfGA‘i G%%&E‘E‘%& éﬁ"@%
AGGCATTACC CEAATAT ARATerATIGAGAT BEC: BOTR00% HRCAGTAGRE! ACEALAGSEEA %@EEGATGG

TGGATTTAAG T GTAT. TTTNN TGA
TAAAATACTT ETBTT %é&‘?%%m@%@%%%%@%%% sl

2151 TGCTCAAAMommmwmmtﬁawm@@moAﬁoT@mwﬁ@bnzaﬂﬂeMTrTCTCAGA
AACCTTTGA T _TTAGANNNTA TNINGATGIA 25 2251 AN T
CATTCA G&ﬁ‘?ﬁ gagh YelpHacditely 5 5&%%?“8 etlsﬂr}e 3 g Tcomp Rt quence
<SEQ | D 22>: eath ban{QwAEEEE platééiBh DUENSHifRR w@a@(mwmmmcmﬁmummmx 51

AATRSGADTV LEGL TL JAGADI VN EEKLETNSTV
WOKQAGRGST | I‘:‘f‘t‘i{ El‘é’ﬁ‘r%ﬁr(i L%S‘fx\%l ’é% ﬁlﬂ(’i{é %é%fﬁ%%ﬁ “Ef%t"’ére LKQ
LQVAKNI NN QVIRLIRYABIRND a4t QEG (TAG. AR bvesoight isbuAYOY N ESIGASTGAMpIrGNIGAHARAA
TDAAFASLAS Q@%lﬁﬁ l\l!! 251 %Q TLKEL GRSSTVKNLV VAAATAGVAD Kl GASALXNV
SDKQW NNLT AVNGGS LKDXLEANI L AALVNTAHGE AASKI KQLDQ 351
HYl VHKI AHA | AGCAAAAAN KGKCQDGAI G AAVGEI VGEA LTNGKNPDTL 35 401 TAKEREQ LA
YSKLVAGTS GYMEEDM14AAsubNAARDY AYKINiNOE SIXEGRR pdficafeINEMEACAK  ONXPQLCRKN
TVKKYONVAD KRLAASI Al C TDI SRSTECR 501 TI RKQHLI DS RSLHSSVEAG LI GKDDEWYK
LFS YTQAD L@%ﬂ%ﬁ%m 551 AAKSW.QSGN TKPLSEWVESD QGYTLI SGVN PRFI Pl PRGF

Pl TNV EGQ SFDT NLXRHLANAD GFSQEQGE KG AHNRTNXMAE LNSRGGXVKS 40
651 ETXTD) EGHE: 31400 R POIRT GK PRRGRK ideh @b KTV Y DL X ERI fp 15701 QUAQXAXSQG
YSKASKI AQN ERTKSI SE NVI QFSETFD A KFRXYXDV 751 RT HP E* Based on the
presence of a putative. ta&paﬂsmrmrcﬂamdeﬁedamr detantSnpERdiced»ed t hat these

proteins,krom N megt nglﬁmg %%AEE r‘:tA_E TTE?{E&@ useful antigens

for vaccines or di aagnostrwaam Fach @awdcnge parti al DNA

THC!
sequence was identi x) B e qosenr CGGATCGT TG
TAGGTTTGCG GATTTCTTAL M @%gaﬁﬁgeﬁ%%mﬁ SCAAGCCTTTG
TCTTOGOCH TCATTCOGAT A T e Te TRl E o T CTATARSE GTCTTGGGAA

CCTTTGICCA CCCAACGGEALI  SOreibirbc AdMGTEXCE PaaECCB AR TChiCEACAAC dishactatd TCT TGGCTGCTGA

TTTTTCTGOC 201 TTORGTTRE LA CEISS: CEPTRAS I ICSTEsATE TTGTOGG0CA 251

ACGCCATTIE TTTCCGATEBC AGSTELCT AfccrbEShd CRANTE T TACATAELAGAAARACAA

651 CGRCTGTTAR TGTGGAAAGC AARGACAACG GCARGRAAAC CGARGTTARA
701 ATCGGTGCGA AGACTTCTGT TATTAAAGAA ARAGAC.

This corresponds to the amino acid sequence <SEQ ID 2; ORF40>:

1 ..TLLFATVQAS ANQEEQEEDL YLDPVQRTVA VLIVNSDKEG TGEKEKVEEN

30 51 SDWAVYFNEK GVLTAREITX KAGDNLKIKQ NGINFTYSLK XDLTDLTSVG
: 101 TEKLSFSANG NKVNITSDTK GLNFRKETAG TNGDTTVHLM GIGSTLTDTL
) 151 LNTGATTNVT NDNVTDDEKK RAARSVKDVIN AGWNIKGVKFP GTTASDNVDFE

201 VRTYDTVEFL SADTHKTTTVN VESKDNGKKT EVKIGAKTSV IKEKD. ..

Further work revealed the complete DNA sequence <SEQ ID 3>:

35 1 ATGAACAAAR TATACCGCAT CATTTGGRAT AGTGCCCTCA ATGCCTGGET
%1 CGTCGTATCC GAGCTCACAC GCABCCACAC CRAACGCGCC TCCGCAACCE

101 TGAAGACCGC CGTATTGGCG ACACTGTTGT TTGCAACGGT TCAGGCBRAGT

151 GCTAACAATG AAGAGCAAGA AGAAGATTTA TATTTAGACC CCGTACAACG

201 CACTGTTGCC GTGTTGATAG TCAATTCCGA TARAGARGEC ACGEGAGARR

40 251 DAAGAAARAGT AGAAGAAART TCAGATTGGG CAGTATATTT CAACGAGAAR
301 GGAGTACTAA CAGCCAGAGA AATCACCCTC AAAGCCGGCG ACAACCTGAA

351 AATCAAACAA AACGGCACAA ACTTCACCTA CTCGCTGARA ARAGACCTCA

401 CBGATCTGAC CAGTGTTGGR ACTGARAAAT TATCGTTTAG CGCAAACGGT

451 AATARAGTCA ACATCACAAG CGACACCARA GGCTTGARATT TTGCGARAGA

45 501 ARCGGCTGGG ACGARCGGCG ACACCACGGT TCATCTGBAC GGTATTGGTT
551 CGACTTTGAC CGATACGCTG CTGAATACCE GAGCEACCAC AAACGTRACC

601 ARCGACAACG TTRCCGATGA CGAGRARAAML CGTGCGGCAA GCGTTAAAGH



301 CCCACCACAG CACCACCACT ACCACCAGIT GCATAG This corresponds to the am no
acid sequence <SEQ I D 24; ORFSOC>: 55 1 ..RI WGLRI SC AWTWPSI T QGFYRIARHSE
KGYDALVG A VLGTFVHPTH 51 | CLRI LI AAS W.LI FLPSRF STSRLRASAY LSANAI SFGC
SCLLFQSTFA  1QJ, BTTAPPLPPV A* 1 5 JAN 2007 WO 99/ 36544 RcThashif2d;00103 - 74-
Conput er anal ysi's pred| cts two transneabrane donmains and al so indicates that
ORF50 has no si gnlflcant am no acid hom)Ia%% with known proteins. Based on

the presence of alPut&iTNess farshehBrangns PR i redicted that this

protein from N mnlmgcw@e@mamc p&csm‘g GConeeNCdxcctwe useful antigens

for vaccines or dfHgrf S R B T R AT AR ar t i al  DNA sequence

was identified insN rmmﬂ GtCPCGRASGC'rS ACEBCR Boncartrca, ARGBTICFGACT TTACCTGGIT
TATTCCGGCG GTAATQ@Q%A T TR R ATIETISG TGTCGGTGRT
GTTGCAGCTG TTTGC@@EG&CTAE@ETATRFW@:FG@'GTTFG'WG@@@@ATGG ACAAGGTGCT
GGTACAT 10 1530 G G T earh st e At Wtk ich 1 GT TGG TGGTGTCGCT

201 GITTGAGATT GISETCEESBMEITICREEACAGTATCTGRCIAGCABATAEGA 251 CTTCACGTAT

TGATGTGGAA TT GO Caaim dhais b bttt neh ottt Foccaibs Tot b lECTT TATCCTATTT

CGAGCACKGA CGAGTGEGT @CQNTQN@@GFGKG@GGIB BeLeCTSCOTREIEEE GAARTREGAGCC AGATTCGCAA

TTTCTTGACC GGTCA@%G?C@C& mmmmméTmTTCGT TTATCTTTCT

GCCCGGTGATG 451 TEGT AFEAECHAs CARCT FEEEFEE GFRIARGECTT CGITG . . 1451
1551 GCGTGCGGGC 'CGCCCAAG CGMTGCAAC CGER GTTCAGGCGT
------- 20 - - .- - 1601 -ATTTECCEGE QAAGAGTATG ATGECGATCG Gcebigﬁi TTATCOCEEC: * » « =+« = o == - -

1651, GARCCORATT THORICKT cX) CTREE A CANOOSEACESBRBETGATTA TCGCCCACCG

TCTGTCOGCT GTTAAAKSCGEI RS R R CAT TCECATE "CRTARAGECA GGATTGTGGA
AGCGGGAACA __ 1651 TATTACCGCT ATCTGTATGA
1701 TTTACE@&&@SER%%:A E%W“é?%%ﬁé@%%ﬁ‘ fio acid sequence <SEQ I D

26; JORFR9>: 25 1 .. KEDETVFIP VXKY:gEPeL_ﬁgtFK- VEVYSYWLOL FALI TPLFFQ VWNVDKVLVHR
51 GFSTIDWSV ALLV\&l;Fﬁ‘E ﬁéﬁﬁ%m bRl 5 101 SLPLSYFERR

RVGDTVPRVR ELEQ WLFMTWIW (LS WRISR W/ VLASL

...... . .201. NDNVTDDEKK.RAASVKDVLN AGHNIK F vRTYpvErL. - - . ... | CANRT

VLI LAHQPST VKTAR SLA| mwﬁx’%ﬁg G%_ ¥PLON G' Further work
reveal ed the conp :Etzg GHERGATS LN BT RIRL ﬁé% EGN’T& ATGTCTATCG

TATCCGCACC GCT

i3 SNARAG IAQAIATAGL VQAYLPGKSM MAIGGGTYRG
551 EAGYAIGYSS ISDGGNWIIK GTASGNSRGH FGASASVGY(Q W*

Further work identified the corresponding gene in strain A of N.meningitidis <SEQ ID 5 >:

1 ATGARCAAAR TATACCGCAT CATTTGGAAT AGTGCCCTCA ATGCCTGNGT

51 CGCCGTATCC GAGCPTCACAC GCAACCACAC CAMACGCGCC TCCGCAACCG

40 101 TGARGACCEC CGTATTGGCG ACACTGTTGT TTGCAACGGT TCAGGCGART
151 GCTACCGATG AAGATGAAGR AGRAGAGTTA GAATCCGTAC AACGCTCTGT

201 CGTAGGGAGC ATTCAAGCCA GTATGGRAGG CAGCGGCGAA TTGGARACGA

f 251 TATCATTATC ARTGACTARC GACAGCAARGG AATTTGTAGA CCCATACATA
' 301 GTAGTTACCC TCARAGCCGG CGACAACCTG AARATCAARC AAARCHCCAL
45 351 TGRAARACACC AATGCCAGTA GCTTCACCTA CTCGCTGABA ARAGRCCTCA
401 CAGGCCTGAT CAATGTTGAN ACTGAARAAT TATCGTTTGG CGCAAACGGC

451 ARGAAAGTCA ACATCATAAG CGACACCARA GGCTTGARTT TCGCGAAAGAR

501 AACGGCTGGE ACGAACGGCGE ACACCACGGT TCATCTGAAC GGTATCGGTT

551 CGACTTTGAC CGATACGCTT GCGGGITCTT CTGCTTCTCA CGTTGATGCG

50 601 GGTRACCHNAA GTACACATTA CACTCGTGCA GCAAGTATTA AGGATGTGTT
€51 GAATGCGGGT TGGAATATTA AGGGTGTTAAR ANNNGGCTCA ACAACTGGTC

701 AATCAGARAA TGTCGATTTC GYCCGCACTT ACGACACAGT CGAGTTCTTG

751 AGCGCAGATA CGNABAACAAC GACNGTTAAT GTGGAAAGCA ARGACAACGE

B0l CAAGAGAACC GRAGTTALAR TCGGTGCGAA GACTTCTGTT ATTAAAGAARL

55 851 AAGACGGTAA GTTGGTTACT GETAAAGGCA AAGGCGAGAA TGGTTCTTCT
901 ACAGACGAAG GCGAARGGCTT AGTGACTGCE ABRAGARGTGA TTGATGCAGT

951 ARACAAGGCT GGTTGGAGAR TGAAAACBAC AACCGCTBAT GGTCAAACAG

1001 G@TCAAGCTGA CRAGTTTGAA ACCGTTACAT CAGGCACARA TGTRACCTTT

1051 GCTAGTGGTA AAGGTACAAC TGCGACTGTA AGTAAAGATG ATCAAGGCAR

60 1101 CATCACTGTT ATGTATGATG TRAATGTCGG CGATGECCCTA AACGTCAATC
1151 AGCTGCAAAA CAGCGGTTGG AATTTGGATT CCAAAGCGGT TGCRGGTTCT

1201 TCGGGCARMAG TCATCAGCGGE CAATGTTTCG CCGAGCAAGG GAAAGATGGA

1251 TGAARCCGTC AACATTAATG CCGGCAACAA CATCGAGATT AGCCGCAACG

1301 GTAARRAATAT CGACATCGCC ACTTCGATGGE CGCCGCAGTT TTCCAGCGTT

65 1351 TCGCTCGGCG CGGGGEGCAGA TGCGCCCACT TTAAGCGTGG ATGACGAGES
1401 CGCGTTGAAT GTCGGCAGCA AGGATGCCAR CRAACCCGTC CGCATTACCA



35 101 TTTGTACTTC CGCACAGAGC GATTTAAATG AAACGCAATG GCTGITAGCC 151 GCCAAATCTT
TGGGATTGAA GGCAAAGGTA GICCGCCAGC CTATTAAACG 2D1 TTTGGCTATG GCGACTTT,'AG JAN 72007
CCGCATTGGI AT é GACGGCAACC 251 ATTTCATTTT G&CAAA%W
GIGAGCATGC 301 ATACAGGATT TELTTACGAA TAAGICT ATTGTCTT
TTGCCGAATT 40 351 TTCTAACAGA TATTCGGGCA AACTGATATT GGTTGCTTCC CGCGCTTCGG

401 TATTGGGCAG m TECRASEGTA 451 ATCAAATACC
GCCGGTTGIT TTTT ; R TT GOGCTGATTA

P G'EEI' ancoBbeds
CDTEICH TTTOCAAIT ST Jom et e e At 7y ACTT
TGCGATGTGGTI GTCGGT #eent@dc AndéstaGCiEtscdua CesEddcicE chtadiatcT GTG TTGGGCGGT T
TGCGGACGTA 651 TCTBTTFESCKPTATABEALTTFCEABBTATTGA TGTGGAATTG GGCGCGCGIT 701
TGITCCGGECA Tl Indotidprédichiving bAlnoGEEd. &EIMWM> 751 GIGGGTGATA
CGGTGECTCG GGTGOGGGAA TTGGAGCAGA TTCGCAATTT 801 CTTGACCGGT CAGGCGCTGA
CTTCGGT g?: GGATTTGGCG NTFH' THOGBTEI¥xE0: 85nTE] FACTGEE 1EIEARNGT GG TATTACACGCT

CCACTCT TT GCGT G A S T e LA bt o] heech M) Gt ECG TCGGCATTTA

TCAGICCGAT 951 ACTE&BC@EQEGD GB‘!QTW'E@@@T@C@SMT@A GACAACCAGT 1002

CGTTTTTAGT AGAAAGCATC L e A S R A T AT R B =051  GTGGAGCCGC

AGATGACGLCA GCGTTGGEAC TMTW@@WG@G@DMNV@%WF WD 99/ 36544

PCT/ 1 B99/ 00103 - 753211 BEE THIToEEENER S TEis GGTGGTCGGC
CAGCAGGGGG 1151 T@@A@@ﬁ@ﬁpﬂn@k@@@@ﬂ@x GEAGBILGTG GATTGGOGCA

AT et s e Sabvel G T TAA 1251 TATGCTCTCG
GGACAGGTGG CGGCGCCTGT TATCOGLTTG GOGCAGTTGE. 5. 1301 GGCAGGATTT CCAGCAGGTG
GGGATTTCGG Taeeugisiiy-depifiedpatol pain Eﬁ@fﬁ’@?@&?ﬁ@:@e BENCorstA RS2 RT TCG
CATT}GGCTT TP AT ARF40k401 CCGGGGGGAG ATTACGTTCG AACATGTCGA TTTCCGCTAT
AAGGCGGACG 1451 GCAGGCTGAT TTTGCAGGAT TTGAACCTGC GGATTCGGGC GGGGGAAGTG
1501 CTGGGGATTG TGGGACGTTC GGGGTCGGGC AAATCCACAC1TCACCAAATT 1Go1551
GGTGCAGCGT CTGTATRE CGGAGCAGGG ACGGGTGT TG G AR 1 160 BEGATTTGRC
TTTGECOGET CCTGEERECC TECaaoa8iBETCot0alaILL s bR EHECASGRACAAT GTGCT
GCTCAACCGC AGCATACGCG ACAATATEGC 1%01 aCT®AcGEAT® ACGGEPATGC CGCTGGAACG
CATTAT GCAGCCAAAC 1751 FGEGCGGEGRGC ACAGBAGTTT7ATTATGEAGC TGCCGGAAGG
CTACGGCACC 15 186 8T GGl ARG AR P T T 8 R BACAGE T GGCAGCGTAT
1051 TGCGAT TGCG-EEECCGT Tt REACEANT CENCBENATTCTGVATOILERATGN 01 AAGCCACCAG
CGOGCTGGAT TATGAAAGTG AABGAGCGAT TATEAGAAC 1951 ATECRAGGCCA® TTTGCGCCAA
CCGGACGEG CTGATTATCG CCCAGEGTCT 192001 BFCCACTSTT AAARCGGCARe ACCGGATCAT

NFTYSLKKDLTDLTSVGTEKLSFSANGNKVNITSDTKGLNFAKETAGTNGDTTVHLNGIG
TGOCATGGAT AAAGERGER T Tl e i FLARTELL LU AL T E Nt bEL

orfila SFTYSLKKDLTGLINVXTEKLSFGANGKKVNII $DTKGLNFAKETAGTNGDTTVHLNGIG
130 140 150 160 170 180
ﬂ 40
! 150 160 170 180 190 200
orf40.pep STLTDTLLNTGATTNVTNDRVTDDEKKRAASVKDVLNAGWNIKEVKPCTTA——SONVDEV
FURIEEL sssts of [ A A AN AN RN R A A A EE RN N ]
orf40a STLTDTLAGSSAS-HVDAGNX ST-HYTRAAS IKDVLNAGWN IKGVEXGSTTGOSENVDEV
45 190 200 210 220 230 240
) 210 220 230 240
orfit.pep  RTYDTVEFLSADTKTTTVNVESKDNGKKTEVKIGAKTSVIKEKD
IRERREE PR AR NN RN RN RN NN
50 orf£ala RTYDTVEFLSADTX TTTVNVE SKDNGKRTEVKI GAKT SV IKEKDGKLVTGKGKGENGSST
250 260 270 280 290 300
The complete strain B sequence (ORF40-1) and ORF40a show 83.7% identity in 601 aa overlap:
10 20 g 40 50 60
55 orf40-1.pep  MNKIYRIIWNSALNAWVVVSELTRNHTKRASATVKTAVLATLLFATVOASANNEEQEEDL
AR R ER R RN L A R R R R L E R R R N N N N I e
orfaga MNKIYRIIWNSALNAXVAVSELTRNHTKRASATVKTAVLATLLFATVOANATDEDEEEEL
10 20 30 40 50 60
60 70 80 90 100 110 119

crf40-1._pep YLDPVORTVAVLIVNSDKEGTGEKEKVEEN- SDWAVYFNEKGVLTAREITLKAGDNLKIK
E2 I I T T S-S I [ I R S S S | H IR AR ERRREN



20 2051 TTGTGGAAGC GGGAACACAG CAGGAATTGC TGGCGAAGCC GAACGGATAT | 21%6.
TACCGCTATC TGTATGATTT ACAGAACGGG TAG This corresponds to the am no -'A(N 2007
sequence <SEQ I D 28; ORF39-1>: 1 NSl VSAPLPA LSALI | LAHY HG AANPADI QHEFCTSAQS
DLNETQALLA 5WwoMeSis@ | CAKV VRQPI KRLAM ATLPALVWCD DGNHFI LASTMREMEHAQFL 25
101 | QDLVTNKSA VLSFAEFSNR YSGKLI LVAS RASVLGSLAK FDFTWFI PAV 151 | KYRRLFFEV
LWSWLQLF ALI TPLEFQV VVDK L MER 2 s kopdus ENR DM snrBske by bNRL F Bl Mon bifdARRT YL FA

HTTSRI DVEL GARLFRHLLS LPLSYFEHRR® 251 WGDTVARVRE LE@ RNFLTG ‘@ALTSVLDLA

FSFI FLAVMW YYSSTLTW/YV 301 LASLPAYAFW SAF:SPI LREo RLNDKIGARNA ;JBINQSFLVESI

TAVGTVKARA 30 35 0-YERPQMT ~ N RS PR A TERVET G AR NFAERESTYTVATLW GA
401 RLVI ESKLTV ;GQkd AFNML :,w%mmm&ﬁ ZQ@A@%&%&@ LNAPTENASS
HLALPDI RGE | TFEHVDFRY KADGREILQD LU RI RAGEV 509 LA VERSGSG RSTLTKLVQR
LYVPEQGRYL VDGNDLALAA PAW.RRQVGY 1551 VLeEZNVLLNR: SI RDM,ALTD ;FGMPLERI | E
AAKLAGAHEF | VERBEGYGEEr 35 DW&LNVWSAWDWWVWWWWWTSALD
YESERAI MON 651, YAl CANR BVl Rk Ry s KT ARk ANPri ksl WA T REL AKPNGY 701
YRYLYDL 5G Comput er anal ysi 8%of tHPS am nm§®aci d &€quené® gavez®rhe fol | ow ng
results:™™ Homology with a pregi cted,sRF freyn N. negi ngi tidi s (sbrain A) 40
ORF39 shows 1009 -¢lerrt it y;“‘(??}ﬁ?’;""gYTB@@??VEW“@?”W@W?WWKT%9a) from
strain A of N .. 43&Ni ngit ixelsé :VlgEil 1&@: DX T‘tz\{é K éE\LII{IGJLI!:'IE‘é‘H!l{El:l'{l[)éIEEL\L;é
KF'DFTV\FIQPAVI KYRRLFFEVLWSW. QL 249]) 112B421121RA 111 147PLIT T RRA 1111391 45 orf39a
AVLSFAEFSNRYSGKLI LVASRASVL GSEAKFDFTIA| PAVEKRYRRLFAREVLVWSW. QL 310 120 130 140
150 160 40 50 oﬁ@D—?@erSO g@(GW#SB]@G e AKEVIDAVNKAGWRMETTTANGOTGQADKFETVTSGTNVT A

FALI TPLEFQAVDKYLVEHRGFSTL mv&gﬁaﬁmm@mxm&mm;g ‘

PP e e e rrrrrrrrreee prr 360 11RO 11 HSP 1113401111138 orf 39a
FALFTPLFFQVVNDKVLVHRG-STLDVWSAL LVVSE FEI VeEELRTYAsFAHT TSR DVE 42470 180 190

ZOQ 210 20 10@rf1%@p§_}'20 T D T 1/ _QL LDSKAVAGSSGKVISGNVEP
L GARL FRFL L SL PL S¥rEHRRVGD Mﬁﬁﬂm&m VA== VN S R I
U T Y Y Y Y N Y Y O I - Y I I N I N A I A I Y o) I I 1A Y (Y [ I (|
1111112121122 1 11 1laorf39asac 440 450 460 270

LGARLFRF{LSLPLSNFJEHRFWGDE@D m{mwﬁﬁ@mﬁﬁmmﬁpso 240 250

260 270 280 66:£1@0 170 POPRPELGAGADAPTLSVIDEGALNY

WYYSSTLTWN.ASL OCCANRTYEI | AMRLSTV 4°5 JAN 2007
WO 99/ 38644 PCT// B99/ 00103 - 7@ 190 500 510 520 530
- orfdi-1.pep GSKKDNKPVRITNVAPGVKEGDVTNVAQLKGVAQNLNNRI DNVDGNARAGIAQATATAGL
RN R R T A AN R RN R AR AN AR RN R AN AR R ANE!
orfd4la GSKDANKPVRITNVAPGVIGIGDVTNVIOLEKGVAONLNNRI DNVDGNARAGTAQRTATAGL
480 490 500 510 520 530
45
540 550 560 570 580 580
orfd40-1.pep VOAYLPGKSMMATIGGGTYRGEAGYAIGYSSISDGENWI IKGTASGNSRGHEFGASASVGYQ
SRR NN R R RN RN RN AN RN AR A NI R RA AR I A
oxfd0a VOAYLPGKSMMATIGGGTYRGEAGYAIGYSSISDEGNWI ITKGTASGNSRCGHEGASASVGYQ
50 540 550 560 570 580 590

orf40-1.pep WX
il

) orfdla WX

55  Computer analysis of these amino acid sequences gave the following resuits:

Homology with Hsf protein encoded by the type b surface fibrils locus of H influenzae
(accession number U41852)

ORF40 and Hsf protein show 54% aa identity in 251 aa overlap:

Oorf40 1 TLLFATVOASANQEEQEEDLYLDPVORTVAVLIVNSDXXXXXKXXXKXXNSOWAVYFNEK 60
60 TLLFATVQR+A E++E LDPV RT VL +5D NS+W +YF+ K
Rsf 41 TLLFATVQANATDEDEE----LDPVVRTAPVLSFHSDKEGTGEKEVTE-NSNWGIYFDNK 95

Oorf40 61 GVLTAREITXKAGDNLKIKQN---=-- GTNFTYSLKKDLTDLTSVGTEKLSFSANGNKVN 114
GVL A IT KAGDNLKIKQN ++FTYSLKKDLTELTSV TEKLSF ANGHKV+
65 Bsf 96 GVLKAGAITLKAGDNLKIKONTDESTNASSFTYSLKKDLTDLTSVATEKLSFGANGDKVD 155



L (Prrrrrrrrl orf39a

WYYSSTLTWALASL PAYAFWSAFI SPI LRTRLNDKFAANADNQSFLVESI TAVGTVKAM 290 300 53J£(N Bgo
330 340 ORF39-1 and ORF39a show 99.4:0 identity in 710 as overlap: 5
orf39-1. pep MSIWsARBLRALSALI | LAHYHG AANPADI QHEFCTSAQSDL NET ®AEABREMBIGL KAKY
11111211212123(112112121232322 01 1R L19P4 1 000 LErrerrr e 11 orf39a
MBI VSAPLPALSALI | LAHYHG AANPADI QHEFCTSAQSDLNETQALLAAKSLGLKAKY or f 39- 1. pep

VRQPI KRLAI\/ATLPAI?\‘MEDD@\!E TK Hﬁ% BEAEPSNR220 74
11112111211{11111%34113:k 7 mm%ﬂéhv &g}_%ﬁﬁ,& &ddidhbl hrandrb39a

VRQPI KRLAVATL PAIM@@D@U#E&%I%%%@WR%H NGOVl R O5f 39- 1. pep
YSGKLI LVASRASVL GSLAKFDFRWE HeMe®y RRL FRIBVL \AY DAL [vT-PLFeMEvK

1111! 111! 111111fifl11‘ff1"fD‘FP”IG"“FTGr‘“fTA‘iGWES"iDP’STT‘i"fi PR EAEYSTTERF 1269 | 15
orf39a YSEKLI LVASRASVEGRIISKERIPIF| FAVI KYRRLFFEVLVWSWLQLFALI TPLFFQV

orf39 1. pep VIVDIM_VHR%SﬁﬁsB\’?uﬁé\éALL\ASLFEl VLGGLRTYLFAHTTSRI DVELGARLFRHLLS 1111
aN NN A @%nlllm1111111|||||||||| orf 39a
VI\/DKVLVHRG: AR TR YLFAHTTSRI DVELGARLFRHLLS 20 orf39-!. pep
LPLSYFEHRRVGDTVARY, | TSVL DL AESFI SSTLT 111111 1111
LLEErrrns 1111 Pid fé%aisl ﬁNﬁ ﬂu%&,aii‘éu ﬂsE Eulflp Tt em{‘g’&\é }

L PLSYFEHRRVGDTVARGRI - EQF RRIPE TN TPSVETE AFSETe E%AVMMYSSTLTV\W 1 25

orf39-1. pep LASbWAFVWﬁﬁRWMMEARWELMESI TAVGTVKAVAVEPQVITQRWO
11111111%11111%711;11111713‘;;; 111111111111 orf39a
LASLPAYARWSAFI SPI”L RTRLNDKFARNA FLVESI TAVGTV NA EPQMITQRWD or f 39- 1. pep

NQLAAYVASGFRVTKLISECOERQLE g@lﬁ\/ﬁﬁwg\ﬁﬁ N ESKE TVEQEITARNVE S 30
| 117T31121) 1111211111111 ] 11711211111 11111111121 1111111 or f 39a

NQL w&&m@wmgﬁ?@&@gﬁ&ﬁﬁ%@ﬁp@ﬁ@ﬁgﬁ%ﬁ@@ AFNMLS  or f 39- 1. pep
GQVAAPVI RLAQLWOBHQQVG: B\WARGidLi NASS LA PIDLARGEI 0T FEHVDFRY

1111111111111111331111, 1;144171,;11;51,NA,‘35 1111111111411211111111111 35 orf39a -
GQVAAPVI Bl AQL WODkSEXOVGESYARIZEDF 4 NARTENASSHIASPBERGE|l TFEHVDFRY o f 39- 1. pep

KADGRLI LQDLNLRI RAGEVL s MRS GRS T kM GORAYREQGRVLVDGNDLALAA | | |
1111111111111111111117111v3xk8 v kil spisbeac+k | | 111111111111 orf39a

KADGRLI LEDLNLRI BACEV &V EREESERE T TR VR P VPAOGRVLVDGNDLALAA 40 or f 39- 1. pep
PAVWL RRQVGVVL QENVAsbINRSH-RIDINL ALTEDT GMREERILL FEAAKL AGAHEFI-VELPEGYGT

1111111 11111111 17FPE9 TrFPE A1 PP TP 7% 111111111111 orf39a

PAW. RRQVEVVL QENRASENRSHRONF AN BFGYREE RIS EAXKISAGNHEF| MELPEGYGT 45 or f 39- 1. pep
VWGEQGAGL SGGQRQR); AV: A%l?gsﬂaﬁa“aﬁshéﬁﬁﬁm SERALYINMQAI CANRTV 11 |

111111111111111111 I 1] 111 1 f 39
V\GEQGL\GLSGGQRQRu&E fmmhmm&&éééw@ﬁm g@\fldéw orf39-1. pep

L11 AHRL SHVKTAHR] LV NGYYRYLYDLQNGX 50 I1ITLIELIETITTITT]
ERRRRRN 11111111“fiY11 Mﬁ?ﬁ&%‘éﬁ
L1 | AHRL STVKTAHRF4I #VDRERR W@T@QEE‘{BA‘KPNGYYRYLYDLQ\IGX

50 Score = 90 (39.8 bits), Expect = 1.5e-116, Sum P(l1) = 1.5e-116
~ Identities = 17/28 (60%), Positives = 20/28 (71%)

S

Query: 226 STTGQOSENVOFVRTYDTVEFLSADTTTT 253
S Q EN+DFV TYDTV+F+5 D TT
55 Sbjct: 1530 SANNQVENIDFVATYDTVDFVSGDKDTT 1557

Based on homology with Hsf, it was predicted that this protein from N.meningitidis, and its

epitopes, could be useful antigens for vaccines or diagnostics.

ORF40-1 (61kDa) was cloned in pET and pGex vectors and expressed in E.coli, as described
above, The products of protein expression and purification were analyzed by SDS-PAGE. Figure
60 1A shows the results of affinity purification of the His-fusion protein, and Figure 1B shows the



| The conplete | ength ORF39a nucl eotide sequence <SEQ ID 29> is: 1
ATGTCTATCG TATCCGCACC GCTCCCCGCC CTTTCCGCCC TCATCATCCT 51 CGCCCATT‘AQ JAN 007
CACGGCATTG CCGCCAATCC TGCCGATATA CAGCATGAAT 55 101 TTTGTACTTC CGCACA
GATTTAAATG AAAGGGANFG GCTGTTAGCC 151 GCCAAATCTT T(XBGATTGAPCWWA@GTA
GTCCGCCAGC CTATTAAACG 201 TTTGGCTATG GEGACTTTAC CCGCATTGGT ATGGTGTGAT

ATACAGOATT TAACHRSR Rl T el P P Sk 2 e P iicac

TATTCGGGCA ARETGAT/FE veaUFECT FECSCRLGETHIORS! C)40kcFAGROBSCAT T TBBEGANAG

TToTCITGr Ceraerarr b T et L e P ARG o
GTGATGGACA ha51lis AGSRGIT®BPEACATCCGGGGA TTCTCTACTT TGGATGIGGT GTCGGIGGCT 65
601 TTGITGGIGG TGTCGCTGIT TGAGATTGIG TTGEECGGTT TGCGGACGTA 651 TCTGITTGCA

CATACGACTT TGA T TT. T 1 7007 6544 - 77
PCT/ 1699 ooﬁ@é Shog's P‘F@%@%&Eﬁ“% é‘f‘?ﬁ%‘% GCACAGACGA
751 GTGGGTGATA CGGTGGCTCG GGTGCGGGAA TTGGAGCAGA TTCGCAATTT 801 CTTGACCGGT
CAGGCGCTGA EdfabgI GTT GGATTTGECG TTTTCGITTA 851 TCTTTCTGGC GGTGATGTGG
TATTACAGCT CCACTCTGAC TTGGGTGGTA 5 901 TTGGCTTCGT TGCCTGCCTA TGCGITTTGG
TCGGCATTTA TeAdtodeaonrtiabBYA sAoTacms@ondct erisataidyAERTBE2 GCGCAATGCA
GACAACCAGT 1001 CGTTTTTAGT AGAAAGCATC ACTGCGGTGG GTACGGTAAA GGCGATGGCG

1051 GTGGAGOCGC AGAT SRR T R NS TN PEARSIIEI S CFRTIRTGT 1101 GGCTTCGGGA

TTTCGGGIAA CGAAGT TiaCCriEXstEsesT m@mﬂﬁm‘m%mﬂm GAT TCAGAAGCTG

GTGACGGTGG COACGT T CLREYATIT A SHICCEASEIaties TRRESIEIGOA. GLTGACGOTG

%GCTGA TTGCGT b AArccA2Bin JRTEETCTAIRGEABABTTGE EEEEBCTGT TATCCGTTTG
GTTST 1301 GAEEE T (e A i b A ler T CT TT GGGGGATATT

1351 CTGAATGCOGC CGACCHAL DA GORTETT EG:mAET TEOTITRC KBOBCEATAT 15 1401
CCGGGEEGAG ATTACGTTCCE ARERTGTIEER T TTCEETATRASEEEACG 1451 GCAGGCTGAT
TTTGCAGCAT THGRACHHEE 1 GEATTRGEEG(BSEEEPREI; ORF01>: CTGEGGATTG TGGEGACGTTC
GGGGTCOGGC AAATCCACAC TCACCAAATT 1551 GGTGCAGCGT CTGTATGTAC CGGCGCAGGG
ACGGGTGL]G GTGGACGECALRIIBBIC TOKAY QSUSAlOR Egarsiyy GGC TGCGGCGGCA

aGT G 20 165% Tttt =5 4 ACGCG ACAATATCGC
1701 GCTGACGGAT AGSGOEATEETIORITGGAACG CATTATCGAA GCAGCCAAAC 1751 TGGOGGGCGC

ACACGAGTTT k& MaitYeleal @I&Q@%ﬁ&& <SEID 95T GGTGEECG. AACAAGGEEC
CGGCTTGTCG GBOGGACAGC GGCAGCGTAT 1851 TGCGATTGCC CGCGCGTTAA TCACCAATCC

mTTCT G ATTTTTGAITG&TGTTACGTT TGACTGCTTT AGCCGTATGC ACCGCCCTCG CTTTEGGCEC
GTGTTCGCCE CARARATTCCG ACTCTGCCCC ACAAGCCARA GAACAGGCGE
101 TTTCCGCCGE ACAAACCGAR GGCGCGTCCG TTACCGTCRA AACCGCGCGE
151 GGCGACGTTC ARATACCGCA ARACCCCGAD CGCATCGCCG TTTACGATTT
201 GGGTATGCTC GACACCTTGA GCAAACTGGG CGTGAARACC GGTTTGTCCG
| 251 TCGATAARAA CCGCCTGCCG TATTTAGAGG AATETTTCAR ARCGRCARAR
30 301 CCTGCCGGCA CTTTGTTCGA GCCGGATTAC GRAACGCTCA ACGCTTACAR
351 ACCGCAGCTC ATCATCATCG GCAGCCGCGC CGCCAAGGCG TTTGRCAAAT
401 TGAARCGARAT CGCGCCGACC ATCGRAATGR CCGCCGATAC CGCCARCCTC
451 AAAGAARGTG CCARAGAGCG CATCGACGCG CTGGCGCAAR TCTTCGGCAR
) 501 ACAGGCGGAR GCCGACARGC TGAARGGCGGA AATCGACGCG TCTTTTGAAG
) 35 551 CCGCGBABAC TGCCGCACAA GGTAAGGGCA RAGSTTTGGT GATTTTGGTC
,) 601 AACGGCGGCA AGATGTCGGC TTTCGGCCCG TCTTCACGCT TGGGCGGCTG
651 GCTGCACAAR GACATCGGCG TTCCCGCTGT CGATGAATCA ATTAAAGAAG
701 GCAGCCACGSG TCAGCCTATC AGCTTTGAAT BRCCTGAAARGA GABRABATCCC
751 GACTGGCTGT TTGTCCTTGA CCGAAGCGCE GCCATCGGCG AAGAGGGTCA
40 B01 GGCGGCGRAA GACGTGTTGG ATAATCCGCT GGTTGCCGAA ACAACCGCTT
851 GGARAAAAGG ACAGGTCGTG TACCTCGTTC CTGAAACTTA TTTGGCAGCC
901 GGTGGECGCGC AAGAGCTGCT GAATGCAAGE AAACAGGTTG COGACGCTTT
951 TAACGCGGCA AARTAA

This corresponds to the amino acid sequence <SEQ ID 10; ORF38-1>;

45 1 MLRLTALAVC TALALGACSP ONSDSAPQAK EQAVSAAQTE GASVTVKTAR
51 GDVQIPQONPE RIAVYDLGML DTLSKLGVKT GLSVDKNRLP YLEEYFKTTK

101 PAGTLFEPDY ETLNAYKPQL IIIGSRAAKA FDKLNEIAPT IEMTADTANL
151 KESAKERIDA LAQTFGKQAE ADKLKAEIDA SFEARKTAAQ GKGKGLVILV
201 NGGKMSAFGP SSRLGGWLHK DIGVEAVDES IKEGSHGQPI SFEYLKEKNE
50 251 DWLEVLDRSA AIGEEGQAAK DVLDNPLVAE TTAWKKGOVV YLVPETYLAA



25 1901 AAGCCACCAG CGCGCTGGAT TATGAAAGTG AACGACCGAT TATGCAGAAC 1951,
ATGCAGGCCA TTTGCGCCAA CCGGACGGTG CTGATTATCG CCCACCGICT 2001 Gr ccati ey 2007
AAAACGGCAC ACCGGATCAT TGCCATGGAT AAAGGCAGGA 2051 TTGTGGAAGC GGGAACACAG
CAGGAATTGC TGB0GAREEC GAACGGATAT 2101 TACCGCTATC TGTATGHMBMACAEAACGEG TAG
30 This encodes a protein having am nd’aci d sequence <SEQ ID 30>: 1

MBI VSAPLPA LSALI | bAHYGAISLAANRARIn@QHEFCTSAQS DLNETQALLA 51 AKSLGLKAKV

VRQPI KRLAM ATL PAL YL 101 TTNKSA VLSFAEFSNR
YSGKLI LVAS é‘\ﬁw Eggﬁ\ﬁ %quﬁi’e%ﬁﬂﬁ’#ﬁidﬁ%m e APIPTREF Qv
VIVDKVL VHRG i3 B MG Aitend2@ded). L VWSLFEl V. LGGLRTYLFA HTTSRI DVEL GARLFRHLLS
LPLSYFEHRR 251 VGDTVARVRE LEQ RNFLTG QALTSVLDLA FSFI FLAVMV YYSSTLTWV 301
LASLPAYAFW SAFI SP| LRT RLNDKFARNA FLVESI GTVKAMA 351 VEPQVITQRAD
NQLAAYVASGF BT RPTRNATRLT S ei’_fre@&i R‘Ez)grl\%\ PRFERA ‘ﬁ/ eﬁE&/f’éﬁRﬁﬁQﬁ[&ﬁﬂ AFNMLS
GQVAAPVIRL AQUWODFQQY G SVARE 4Q 451 | NAPTENASS HLALPDI RGE | TFEHVDFRY

KADGRLI °QD LNLRI A é%@@gﬁﬁiﬁﬁegi@ &ﬁ@éﬁé@RVL VDGNDLALAA

PAWLRRQVGY 551 VICERIETSIR: S RRr ALY ERPER Mo dmSAHEF | MELPEGYGT 601

WGEQGAGLS GBQRORIAI &ediBbdrd Skdimkderch Lﬁ&%&ﬁ%&&wg 651 MQAI CANRTV

LI | ABRUSTV KTAHRI ¥5ANE33 @yrATTIRAABeeRYRM YDLONG * ORF39a i
honol 0gous t0 a Cifh Obstadatort Eﬁ%ﬁﬁ%laéﬁi%ﬁg N aEirrGpiER 67601 RT1B ACTPL

RTX-1 TOXI N DETERNE NWGB“Ag E@ EZ'F aﬁgg‘%%ﬁ“@@ CCB¥ NDI NG PROTEI N)
C:

(APX-1Bf (HLY- 1 B)sd Clh hi | | D43599

cytolysin IS - Acgsin ngécggcgggﬁﬁ@gg i mcggcsf%ggggﬁp@ 9) 50 >9i 138944

(X61112) Clyl - B pisot edrbea HRBRE ir cbls&-_rqalqe BORnAe) Length = 707

931 bhits 3 jc CT’“C G’*%FCGQO (68%, Positives
‘20/ 880 (77% , E(égpg;%cegg &% Eilﬁdicy cemBoccan iﬁgﬁcmcﬂ

YHGE AANPADI QHEF 5 ERAR '4,.;.31"‘ 79 55 YH IA NP
+++HFE + L+ T W ; bj ct

N A é@%ﬁ%@ﬁﬁ%ﬁéﬁgﬁ%@t TIREHESU o a 150 b6 LRIL K__

D E +YLI DL T+ +L e%RLT&v%wmﬁ&( lzemﬁgos%bavs@mmw
EDGKHFI LTKI DN- - EAI{K kP VASRBSEA/GKLA 136 Query: 140

KFDFTWEI  PAVI KYRRX PRSI VERERROMXXX 199

KEDETWBPPAVI KYR# 407 Phok Gwm@%v@&msr; SERGOFL SFEYLKERN

KFDFTWFI PAVI KYRKI %t Eai'j’,; ﬁﬁmw’l‘f HREESTENVI TV 196 Query: 200
XOOOOXXFEI VLGGLRTYLEA TSRI DVELGARLFRHLLS PLSYFEHRRYGDTVARVR 259 1 5 JAN
2007 WO 98hresmEmAlpdepEmristTais B spaucngetPf 38) shows 95.2% identity over a 165aa

GLRTY+FAH+FRRhOVIE GRRBERHL L +L P+SYFE+RRVGOTVARVR

]

")

35 10 20 30 40 50 60
orf3f.pep MLRLTALAVCTRALALGACSPONSDSAPORREQAVSARQTEGASVTVKTARGDVOIPONPE
I I R R R R R R R A RN I AN R R A AN N R A DR RN AN Y
orfiba MLRLTALAVCTALALGACSPONSDSAPOAKEQAVSAAQSEGVSVTVKTARGDVQIPONPE
10 20 30 40 50 60
) 40
. 70 80 a0 100 110 120
orf38.pep RIAVYDLGMLOTLSKLGVKTGLSVDKNRLPYLEEY FKTTKPAGTLFEPDYETLNAYKPQL
RSN A R RN N AR R R RN R AN AR N R AN R R RN R AR RN
orf3sa RIAVYDLGMLDTLSKLGVKTGLSYDKNRLPYLEEY FKTTKPAGTLFEPDYETLNAYKEQL
45 70 80 a0 100 110 120
130 140 150 160
oril3f.pep IIIGSRARKAFDKLNEIAPTIXNTADTANLEESAKE-ASTLAQIF
PEVEETIOER LU ORI T ey =it
50 orfiga ITIGSRARKAFDKLNEIAPTIEMTADTANLKESAKERI DAVAQIFGKKARADKLKAEI DA
130 - 140 150 160 170 160
aorfifda SFEARKTAADGKGKGLVILVNGGKMSAFGPSSRLGGWLHKDIGVPAVDEAIXKEGSHGQPI
150 200 210 220 230 240

55  The complete strain B sequence (ORF38-1) and ORF38a show 98.4% identity in 321 aa overlap:



Sbjct: 197 ALAI W.FEI VLNGRTYI FAHSTSRI DVELGARLFRHLLALPI SYFENRRVGDTVARVR 256
Query: 260 ELEQ RNFLTGQALTSVLDLAFSFI FLAVMAYYSSTLTW/VLASLPAYAFWSAFI 3P UAN 2009
5 EL+Q RNFLTGQALTSVLDL FSFI F AVMAYYS LT V+L SLP Y WS FI SPILR Shjct; 257
ELDQ RNFLTGQAL oMb AdsMFSFI FFAVMAYYSPKLTLVI LGSLPFYMGWSI FI SPIdcR1gdMoiosQuer y: 320
TRLNDKEARNADNQSFLVESI TAVGTVKAMAVEPQVIT QRIENQL AAYVASGFRVTKLAW 379 RL++KFAR

AL DK ARGATNGSE VRSO Al LA A B L RE Rk i ihee 0oy 380

CQGVQLIT QKLVT VAT W GARL VI ESREFVATER FAFRNE SCENEAPVHREAY WEDFOQRAZE  GQQGVQ
| K+V V TLWGA LVlaa lpgs GOLA AR BIMuSEIM cAPMIs oI NYEIIRCRe A5 EBRy ek ninvich 417

R AN GéﬂtXL%%&%%&@@%%@%%ﬂW@%@i Query: 440
10

o VTR Bt NEPE oL AL L L SR R b TRt 0 S IGE 20 quer .

v VORSESORSTL Y RPEER ve P T e e e At el ©70,

VI G VGRSESGKSTLEREHORFY! PEREMASTRHDL A ERPNS RN RACOPREENSBSS  Query: 560
RS | RDNI ALTDT%@Rbém@A%MW&m&WLAm@A@ 25

RSI RDNI AL D GVP+E+l + AAKLI X COORORI AL 18| Ct: 557

RSI, RDNI ALADPGVPVERT VHAAKLA ﬁ@%%%&?%@% RIS Query: 620
ARALI TNPRI L| FD@WAEWESWFY@mmTVLI | AHRLSTVKTAHRI | AM 679  ARAL+

NP+| LI FDEATSALDYESE | M-NMict: STVK A RIl M 30 Sbjct: 617

ARALVNNPKI LI DEATSA DYESEH| VI.| | AHRLSTVKNADRI | VM 676 Query: 680
DKGRI VEAGT ﬁﬁéﬁfﬁ?ﬁ@@%ﬁfﬂﬁe"l\f/gg@g%‘g;\/ Jé"‘“ﬂéLLA PNG Y YL+ LQ+ 35 Shjct:

677 EK VE%EEEEELL?DPNGLYﬁYht%% 5570615ge“cm%§ anﬁéﬁge H vB | eucot oxin
secreti ATP= tencom tans -
(accessi on ORFbEind Xp3Hoh)38@RE Z8ntayth Ilay Bepliot ei N show 71% and 69% am no aci d
identity in 167 and 55 overlap at the NN and C-term nal regions,

respectivel y: 493 £8EcAsvKEDRGIAEIPONPERIAVYDLEMLDTLSKLGVKTGLS-VDKNRLPYLEEYFKT 98

PAVI Kvmwwwo@zmmmmmmﬁmmmm@&w PAVI KYR+

| TPLFFQWONDKVLVHRGF _ HLyB 137

KFDFTWEI PAVI KYRKEE EarL“iK P AL B RS /L AHRGESTLNVI TV 196 Orf 39 61
XXOXXXXXFE| VL GGLURFY L FAHFPTSRIDVER GARE RIRHISSREHPIEY FEHRRVGDTVARVR 12D 45

FEI +L GGLRT Y A kiS R RYEL \E@-ﬂ@%&%ﬁ@m}w Ris, hl&ytﬁspit

ALAI V\LFEI | O RTYVEARCTAR! DVEL GARL PRHL LAL Pl SYFEARRVCDTVARVR 205~ ‘Ot 39 121
ELEQ RNPE TGy ST\ Antigers-ioryaeeipayonieessticrWVLASLI C 167 EL+Q RNFLTGQALTS+LDL
FSFI F AYMAYYS LT WL SL C 50 HlyB 257

ELDQ RNFL TGRS} I\B@hﬁaﬁ%& EEMW%’?[ Y eSS X éch%ssQi 3B catO8 dSANRTVLI

| AHRLSTVKTAHRI T AMDKGRI VEAGT QQEL RYLYDLQ 220 55 I'C NRTVLI I AHRLSTVK A
R I MDKG | +gbogs. @:_q_ngodpct@ofypro(gm ewss:pqg_:yxg perification were analyzed by SDS-PAGE. Figure

| CONRTVLI | AR BV ERNALER &‘Wdﬁ%ﬁ%&ﬁ@ﬁ@m\ﬁ%‘{&m Fiinre BRSRSWQRE this

analysis, it is fpredl cted that this protein fromN neningitidis, and its
epi t bpes, ci§eitgof expression of the GST-fusion in E.coli. Purified His-fusion protein was used to immunise

40  mice, whose sera were used for Western blot analysis (Figure 2C) and FACS analysis (Figure 2D).

I

X

These experiments confirm that ORF38-1 is a surface-exposed protein, and that it is a useful

immunogen.
Figure 2E shows plots of hydrophilicity, antigenic index, and AMPHI regions for ORF38-1.

Example 3

45  The following N.meningitidis DNA sequence was identified <SEQ ID 13>:



be useful antigens for vaccines or diagnostics. Exanple 7 60 The foll ow ng
partial DNA sequence was identified in N neningitidis <SEQ ID 31> 1 15%?% 2007
7007 WD 99/ 36544 -79- PCr/1B99/00103 1 ATGAAATACT TGATCCGCAC CGCCTTA
GCAGTCCCAG CCCa@EaaAds 51 CTACGCCTGC CAACCGCAAT CCGAAGCCGC PAGIRZZINGT C
AAGGCTGAAA 101 ACAGCCTGAC CGCTATGCGC TPAGCCGICG CCGACAAACA GGCAGAGATT 151

CACGOGTTCA ACGOCCAAK SCAOGHOGAN ATCAGAwncy Sl S oL esponds Lo the ani no
aci d sequence <SEQ $D Taiqccm@RF&zacTsG]:A AbdreTAMAAAGRMALC QPQSEAAVQV

KAENSLTAVR LAVADKOABY T ﬁamﬂﬂfmmmwmm@z@g THycaled the conplete

nucl eoti de sequenceol<SE charc38:reTeAATA TEAMNSTACTAcANEAT CRBCAT-TCGCCTTACTC

GCAGTCGCAG OCGOOGGGAT 7odiieid ST hARACELCART TRLHARCCCC AGTGCAAGTC

AAGGCTGAAA 101 ACAGCGHBAGCETATGEROGTAT AGCCGTOG CCGACAAACA GGCAGAGATT 151
GACGGGTTGA % O 201 AGAATTGAAA
GACTACCGAT EER BRI SE e anaan TG A 15 Thi <
correspofyls 10 the am,posacldsaAUANSRTSE0D Iy SRFEZ:1> 1 MCYLIRTALL
AVAAAG YAC QPQS \g KAENSIS TA VE/ADK@AES eTrSEEOEYNAGBAE | RQREAEELK

DYRW RGDAE VPELEK ﬁﬁﬂ‘%‘?’”a“ﬁéﬁ%‘é‘?‘%cﬁﬁ‘ this amino aci d sequence predicts a
prokar yot i c Queipbecanalysis ¢foiis atind #vid seiedce pesidicma khiabader pértide shomslendedinad) . 20
ORF52-1 (7kDa) was cloned in the pGex vectors and expressed in E.coli, as
descri bed ahove. The oducts of protei.n expression a ification were
anal yzed by Feper P’ﬂééden%ﬁdli"ewﬁ?fp%’w e“etlﬁﬂmpé%ﬁ’gené’fg”ﬁ%ﬁ%g{)tn} I5tri fication
of the T-fusion. Fi LCciLty ant| genl c

G3 %JJ;%C % chJm Qlctord I ¥ &&5%9*&!; ca%tAGSI .

i ndex, and AMPHI regl QB eal ca €l cBer

predjcted that thi&:Ipre Cﬁggfgrgmggg’* ﬁ@gﬁ’*ﬁgg gg“g@cﬁm %‘;ﬁ%ﬁ epi topes could

25 be useful anti gens remEay@aCTdIeSTOTCHH 8 The foll ow ng

DNA sequéhce was i E@ntGEELRIEINE] q@iﬁiﬁﬁﬂﬁf‘%ﬁg %ﬁ@ Eiadde 1 ATCGTTATCG

GAATATTACT CGCATCANGC cAvatdarnt GehCocEAGHTAI TAC 51 TCTATTGITA AATCCCGTCT
TCCATGCATC T t CTGC TGITCTGCTT
TGGCTAMTT TOSERART ra-Eiipd e i edpsri SR I DR A ) P iaocTroc
CTTTCGACAA 201 COOGCHEARA SEREIRGCG AP0 TG od AGRETEACC GCACCCGTGG 251
CGATTCCO3C GCCCGCT T@GW@P@WW@\SWW aLaréwepcami no aci d sequence
<SEQ I D 36; ORF56>'"'35" K/ GFPFPASE WEHRLVI TLLL NPVFHASSCV SRXAI RNKI C
CSALAKFAKL Thd stiain\FSle G&ACL(ORPFDEIINAPY.2 GAGHAY Biava 1 24 AicBAPNS @BF44&ur t her wor k
reveal ed the conpl ete nucl eoti de sequence <SEQ ID 37> 1 ATGGCTTGTA

CAFI;-FTT%A(‘)T GGTTTI:; pep TEM%EJ AALI%%&I@HKKTVSWCQQGKKVKVTYEg’NKQGLTTYgg

TLTECRRETA VRV R I e e b U e Ly bty

b

orfdda MKLLTTAILSSAIALSSMARARAGTNNPTVAKKTVS YVCOQGKKVKVTYGENKQGLITYAS

10 20 a0 40 50 &0

70 80 90 100 110 120

35 orf4d.pep AVINGKRVOMPVNLDKSDNVETFYGKEGGYVLGTGVMDGKSYRKQPIMITAEDNQIVEFKD

RN RN R R AR R RN RN R AR R R R A R RN R AR R RN RAAN

orfdda AVINGKRVOMPVNLDKSDNVETEYGKEGGYVLGTGVMDGKS YRKQP IMITAPDNQIVFKD

70 80 90 100 110 120
) 40 orfdd.pep CSPRX
o [RERR
orfdda CSPRY

Computer analysis gave the following results:

Homology with the LecA adhesin of Fikenella corrodens (accession number D78153)
45  ORF44 and LecA protein show 45% aa identity in 91 aa overlap:

Orfd44 33 TVSYVCQOGKKVKVTYGFNKOGLTTYASAVINGKRVOMPVNLDKSDNVETFYGKEGGY VL 92
+V+YVCO0G+++ V Y FN G+ T A +N + +++P NL SDNV+T + GY L
Lech 135 SVAYVCOQGRRLNVNYRENSAGVPTSAELRVNNRNLRLPYNLSASDNVDTVE-SANGYRL 193

50 Orfdd 93 GTCGVMDGKSYRKQPIMITAPDNQIVFKDCSP 123
T MD +YR Q I+++AP+ Q+++KDCSP



15JAN2007 WD 99/ 36544 PCTI 1 B99/ 00103 -80- 51 ACTTGCATCA AGCAACCCTG
CTCCTTTCCT TACTCTATTG TTAAATCCCG 101 TCTTCCATGC ATCCAGITGC GTATCGOGERN 7607
GGGCAATACG GAATAAAATC 151 TGCTGITCTG CTTTGCCTAA ATTTGCCAAA T%;ETTTATTG
TTTCTTTAGG 20YOARMSKECTTGC TTAGCCGCCT FEGCTTTCGA CAACGCCCCEREABECCTT 5 251
CCCAAGCGTIT GCCTACCGIT ACCGCACCCG TGECGATTCC CGCGCCCGCT 301 TCGGCAGCCT GA
Thi s correspondscit ol1hErpirnGs At ehrsegurerte2<SEQ | D 38; ORF56- 1>: |
MACTGLMWFP §14Yh SHEAPEITlH. L NEVEHASSE. SRR, N Al AL AlSFAK

LFI VSLGAAC LAAFAFDNAP LPTV TAPVAI PAPA 10 101 SAA* Conputer analysis -
of this amwp&encacglé@]hreﬁ 3piigeas ot wodne eutiegroept i de (underlined) and
suggests that ORF56 m ght be a nenbrane or periplasmc protein. Based on
this analys i s, and
its epi topeds)ﬁF‘(tzdo%J 1'1%1:18;% use% ? aﬁﬁgﬁg%‘%ﬁﬁ{s/gﬁdg? %%%g%y gg%gsgc%lgéél 15
Exanpl e 9§ Téhevd. 3hd moducty ofraetein elprebipn apé puifinaion wars anaiaert bnyDéeFAGE Figure

CrTGTGTAGT 1 T ERAT S RS AT A P e I o1

TGTATCTTTC &y SENESToGH T BRAAGLn ITA T THfiE HiFfupipr mywia wapged|s ]JTH@&@GAGT TT

CACTCCGGTC g%% e LTEEGT
CCACTTCTCGC I;F C@g@%@{%ﬁ I% l“?@Jm;!l-lrs cor rq?gu%;n t o't he am no
aci d sequer(EeUEQE@Tll@ewmmﬂfm tnavﬁSFH\NFE HH@Fl%MOtWTﬂHFGaLIAE

FYLLYLSY A SQ“F‘E’%F“E’%E 25 51 DRVSLRSPRL ECKWHDPLAH WL.TATSAI LP PQPPG. .

Comput er anal ySI'S O Ri s am no acid sequence predicts a transnmenbrane
region. Based on this analysis, it is predicted that this protein from
Ni"?ni ngi t i iwe 3R sYws pistsepintdophbibicitycotibahic vdex.aséAMPHArgionpdorORI-lvacci nes or
di-agnostics. Exanple 10 30 The follow ng partial DNA sequence was identified
in N neningglidhss <SEQ ID 41> 1 .. GIGCGGACGI GGITGGITTT TTGGITGCAG
CGTTTGAAAT TGIT 51 GCTTTGGATT GCGGATATGI TGCTGTACCG GITGITGGGC
GGCGCGGAAA Thtdio WMAeDAhGITINA, Sepiehddhls Gdbn i AbPi ThbiatyirlisASEGAD 16> GCAGCATTTT 151
TTGCCGGCGA TGGGAACGGT GTCGGCTTGG GTGGCGGTGA TTTGGGCATA 35 201 CCTGATGATT

GAAAGTGPAA  AAAA w mg‘g@cxﬁgcéﬁﬁ@rﬁﬂg‘“ﬁﬁg%%: o aci d sequence

<SEQ I D 42, O?F692b1 1 ACCH El ECGRCP

VPPMIDWCHE 51 LP%@FTVWS@/@%&% e el e g e L

251 ACATCCCCAR AGGCADCCTC AARACCGAAR TCGAARAGCT GGCCARACAG

20 301 CCCGRATATG CCTATCTGAR ACAGCTTCAG ACGSTCAAGG ACGTGAACTG
351 GRACCAAGTA CAGCTCGCTT ACGRCAAATG GGACTATARA CAGGARGGCC
401 TRACCGGAGC CGGRGCCGCA ATTANCGCAC TGGCCGTTAC CGTGGTCACC
451 TCAGGCGCAG GAARCCGGAGC CGTATTGGGA TTAANACGNG TGGCCGCCGC
501 CGCAACCGAT GCAGCATTE...

25  This comesponds to the amino acid sequence <SEQ ID 18; ORF49>:

1 ..GTEFKTTLSG BDIQAGVGEK ARADAKIILK GIVNRIQTEE KLESNSTVWQ
51 KQAGSGSTVE TLKLPSFEGP ALPKLTAPGG YIADIPKGNL KTEIEKLAKQ
101 PEYAYLKQLQ TVKDVNWNQV QLAYDEWDYK QOEGLTGAGAA IXALAVTVVT
151 SGAGTGAVLG LXRVAARRTD AAF..

' —> 30  Further work revealed the complete nucleotide sequence <SEQ ID 19>;

1 ATGCBACTGC TGGCAGCCGR AGGCATTCAC CAACACCAAT TGAATGTTCA

51 GAABRAGTACC CGTTTCATCG GCATCAAAGT GGGTABAAGC AATTACAGCA

101 AAARRCGAGCT GAACGARACC AAACTGCCEG TACGCGTTAT CGCCCAAACA

151 GCCAAAACCC GTTCCGGCTS GGATACCGTA CTCGAAGGCA CCGAATTCAR

35 201 AACCACCCTT TCCGGAGCCG ACATACAGGC AGGGGTGGEGT GAAARMGCCC
251 GAGCCGATGC GAARATTATC CTAABAGGCA TCGTTABCCG CATCCAAACC

301 GBAGARAAGC TGGAATCCAA CTCGACCGTA TGGCAAMAAGC AGGCCGGRAG

351 CGGCAGCACG GTTGAAACGC TGAAGCTACC GAGCTTTGAA GEGCCGGCAC

401 TGCCTAAGCT GACCGCTCCC GGCGGCTATE TCGCCGACAT CCCCAARGGE

40 451 AACCTCARRA CCGAAATCGA ARAGCTGGCC ARACAGCCCG AATATGCCTA
501 TCTGAAACAG CTTCAGACGG TCABGGACGT GAACTGGAAC CAAGTACAGC

§51 TCGCTTACGA CARATGGGAC TATAAACAGG AAGGCCTAAC CGGAGCCGGA

601 GCCGCARTTE TCGCACTGGC CGTTACCGTS GTCACCTCAG GCGCAGGARAC

651 CGGAGCCGTA TTGSGATTAR ACGGTGCGGC CGCCGCCGCA ACCGATGCAG



WO 99/ 36544 PCT/ 1899/ 00103 -81- Conputer analysis of this amno acid
sequence predicts a transnenbrane region. A corresponding ORF from ?tSr'.ﬁerl\?Uﬁ
of Nmeningitidis was also identified: Honology with a predl cted ORF

meni ngi tidis (NFEPFN) ORFE9 shows 96. ﬁg oidentity over aFfF8¥E*MNEriap with
an,ORF (ORF69a) fromstrain A of N. ningitidis: 10 20 30 40 50 60

0zf 69. pep VRT\ALVF\AB%I&\%EH:&A_WT&BMGLB{&&%&&E FLPAMGTVSAW
1111111111111112121°7 % g.c %ﬁl\d&% 11 orf69a
VRTV\LVFV\LQ?LKYPLLLé Aﬁ%%ﬁ@%ﬁ%m W 10 10 20 30 40
50 60 70°79 orf69.5kpEr %g@ﬂg&gﬁg TREPIEIITER111111 15 orf69a
VAVI WAYLM ESEKNGRY:)&%?? yé%%{%&&a;mu g%mmﬁﬁ?ﬁ%EQ ID 43> is;: 1
GIGCGGACGT GGI'T I‘@ei‘"’c" 1 GCTTTGITATT
GCGGATATGLC TGCT % E%g % A e.a.».‘A Gcﬁ@zza&@hsa’@ﬁé%mces CCGTTGCCCT
GTACCGCCGA TGA! ‘g;%g;m FACTRCATERRAIST GGCGECTTGG

GT GGECGGET GA TTT%& cT éz&% E%MAQM;QAGMAG ATATTGA Thi s
encodes rot ein K efeia =iy glo i ey O ﬁﬁ, 1IE GoremEnc SET 1 VRTWLVFW.Q
RLKYPLLLY LYF§E ¥ aZ%DE?Iﬁ 1@@@;5;5 15k %%VAAW VAVI VAYL M
ESEKNGRY" Based onzth ﬁﬁgﬁg“ygﬁ @2% hab ¢ E?_Ei;ﬁggté@ggﬁﬂfml s protein fromN.
meni ngi tl?[gl S, angpi:gtés]g g&m@%ﬁziﬂu@gﬁ“ﬁ@&ms gﬁjﬁg@rﬁ@(ﬁg@m fgr va](c:m ges or
dlagnost s. Exa identified in N
meni ngitidis <SEQ Jﬁa 4:5’3%@@ i mﬁ\%‘ @&@%ﬁc CTGCTTGOOG

. 3 & AT ACGGCGCCGCT 101
ACTGGGGABA CAACACTIGHC MTA&)@A@AWGAC ACTGAACCCC 151 CTGCOCCATA

TooebTooe - BURAFEGER L5 S AR R B 000 occcrroocT

CEEGTTGOGT  TCCCCCGT GC yord Qo {fKoladdhicd il £5RRT (eloRiEnee A S STW  CTGT GEEECG

TGGITTTGGT 351 CGCCTEACGFGESSrVAEGESGHECHSBOBBGCIATDAGCATERRET TG GCTCAAATGG 401
CAAACTAGRG TATTCTGAIC R A et Emat ke v m%ﬁﬁé@ 451 CCCATCCTGC
CTTGGGACGG CGGCATT EAIC AAREXAXOACEHRCTESCTUGTEAEC T0A3 h LAGARN CG CAAGCGTITCC

GCAAAATCGA ACCTTATEHG vielbba T ivae %Tmﬁ@iﬁéétﬁﬁﬁﬁﬁﬁécc SGGGTTTTGG

GT@GTTT%T WGCACCGASIT HYIAHKIAHEA IAGCAAAAAN KGKCQDGAIG ARVGEILGET LLDGRDPGSL
10

1 NVKDRAKIIA KAKLAAGAVA ALSKGDVSTA ANAAAVAVEN NSLNDIQDRL
451 LSGNYALCMS AGGAESFCES YRPLGLPHFV SVSGEMKLFN KFGHRMVNGK
501 LIINTRNGNV YFSVGKIWST VKSTKSNISG VSVGWVLNVS ENDYLKEASM
551 NDFRNSNQNK AYAEMISCTL VGESVGGSLC LTRRCFSVSS TISKSKSPFK
601 DSKIIGEIGL GSGVARGVEK TIYIGNIKDI DKFISANIKK *
40 Computer analysis predicts a transmembrane domain and also indicates that ORF49 has no
significant amino acid homology with known proteins. A corresponding ORF from N.meningitidis

strain A was, however, identified:

ORF49 shows 86.1% identity over a 173aa overlap with an ORF (ORF49a) from strain A of N.

: )P* meningitidis:

45 10 20 30
orfds.pep GTEFKTTLSGADT QAGVGEKARADAKITILK
PEOEERUe e =it
orf49a SKNELNETKLEVRVVAQXBATRSGWDTVLEGTEFKTTLAGADI QAGVKXEKARVDAKI ILK

a0 50 &0 70 80 80

50

40 50 60 70 80 90
orfd8.pep GIVNRIQTEEKLESNSTVWOKQAGSGSTVETLKLPSFEGPALPKLTAPGGY IADI PXKGNL
PLTERETE 000t bbbt et Jbbattb etz ererbnd
orfiga GIVNRIQSEEKLETNSTVWQKOAGRGSTIETLKLPSFESPTPPKLSAPGGY VDL PKGNL

55 100 110 120 130 140 150
100 110 120 130° 140 150

- orfdS.pep KTEIEKLAKQPEYAYLKQLOQTVKDVNWNQVQLAYDKWOYKQEGLTGAGAATIXALAVTVVT
AR RN RN RN R R A RN RN AN N R R R A O NN NN




601 sTGCGGMIGe GIGATTGCr T TTGTGCAGAT GIWCGTCTGA CTGGCTTTCA 651 GACGGCATAA
45, This corresponds to the am no acid sequence <SEQ I D 46; ORF77>: 15 3ANA07
7007 WD 99136544 82 PCT/1B99100103 1 MFQNFDLGVF LLAVLPVLPS | TVSHVARGY
TARYWGDNTA EQYGRL®EM™ 51 LPHI DLVGTI | VPLLTLMFT PFLFGAARPIPCRIBIZENERNP
RLAWRCVAAS 101 GPLSNLAMVAV LWGW.VLTP YVGGAYQWPL AQVANYA LI NAI LFALNI I 151
Pl LPWDGG F | DTFL.SAKYS QARRKKERY¥GATMLbadetehalodXWiakoAkds AREacah 12 04vWKRXRDCXCAD
VRLTGFQTA* Further work revédl ed t'he conjffet e Atfcl eot #e seqiitnce <SEQ I D
47>. 1 ATGITTCAAA ATTTTGATTT 1&GCCGTHATT CTGCTTGCCG TCCTGCCCGT 51 GCTGCTCTCC
ATTACCGTCA GGGAGGTHE mm 101 ACTGGGGAGA CAACACTGCC
GAACAATACG GCAGLEIHAC A s aiCE Kok AV ke drE Sl e CGCACAATC
ATCGTACCGC TGCTTACTTT 201 GATGITGACG CCEYITCCT&T TCGEEPGGEGEC BLGTCCGATT
CCTATCGATT  @rorho GhE0RPEOE End w38 akaty ik i33Gd dekifig GCCGTTGCGT TGCCGCGTCC 301

GGCCCECTGTI CGAATCTAGC GATGECTGIT CTGIGEEECG TGGITTTGGT 351 GCTGACTCCG
TATGTCGEIG GGECCEE Aok GAp %EWT@WM%&@EMWLMA@@&TVATTCF GATC

ANTCOGATTC TGTTOOOGCT CAALATINT }@m@é A LT EaOAOO0 QOO TTTC

ATCGACACCT TCCTGICGGC 501 TTCG CAAGCGITCC GCAAAA CGA ACCTTATGGG

ACGTGGATTA 55 1°¢€¢Tm§ﬁ" ﬁi&ll Kﬁ%ﬁfgﬂ% MTECACCGATT 601
L 8 s

GIGCGCCTGG TGATIGEEAIT T msmmmmmTt o the am no
acid sequence <gfQ.lD 48 TLQBFZEZPT;&LSA;GGM@E&% LEAVLPVL LSl TYREVARGY
TARYWEDNTA EQYGRLTLN (1051 LIPHDDLEVGTI = 1) ML T | RELIFGWARRI: | 1Pl DSRNFRNP
RLAVWRCVARS 10 1°r6F9|:JSNLA P ENETP U R PO P RERER S TV A FALNL | 151
Pl LPWDGGE F | DTF&:SAKYE Q@@m@w@sﬁwmmmmmﬁmmmm&m@mVRLV| AFVQM

Fv*-Conput er  angleysi s OfgulibtotmatibnRadel:hanotslbksntitbalsuanplit at i ve | eader

sequence2and. several . trannEDr‘rfbrTanLe dovrral ns e}mg(orres ondi ng ORF from
strain A of N FEHPRE t iSRS NS ‘éﬁ%‘6.??1%@1'“?’1“}&%....%%?‘“5@%"% M a predicted
ORF from N. neni sgisti di s QE\SJEI’IathPNI PVAZATENROXOG. genmiry over a
173aa ovey |l ap wth.3n, O%ELAQ%ZIK%GE&%MI&%&TAG@&SKH@LDQQEIW;KE'%t| des: 10 20
30 40 50 60 orf77.pep NF DUGYRLLAVIEPVIERS T T T Tz ininng
| TVSHVARGYTARYVQ?EN‘“I‘&EQY 1o 2 /1 I 4 I g e e T I T e
35 orf 77y RGYTA&WAE{: ||uu|‘|(‘|||“1 |E|ﬁ|fﬁ%l‘?f°|@rlll T{I@Dwmfg?m??mﬁvﬁﬂ{s

orf4s-1 IAGCAAAAANKGKCQDGAIGAAVGEILGETLLI')GI;\DPGS LNVEDRAKT IAKAKLARGAVA

orf49a.pep GVVGGDVNAAANAAR VAVKNNOLSDXEGRE FDNEMT ACAKQONXPOLCRKNTVKKYQNVAD
HE R A R S AR AN R AR A BT
40 orfd9-1 ALSKGDVSTARNAARVAVENNSLNDIODRLLSGNYALCMSAGGAESFCESYRPLGLPHFV

crfi%a.pep KRLAASIAICTDISRSTECRTIRKQHLIDSRSLHSSWEAGLIGKDDERYKLESKSYTQAD

orf4o-1 SVSGEMKLPRKFGNRMVNGKLIINTRNGNVYFSVGKIWSTVKSTKSNISGVSVGWVLNVS

45  The compiete iength ORF49a nucleotide sequence <SEQ ID 21> is:

1 WTGCAACTGC TGGCRGAAGA AGGCATCCAC AAGCACGAGT TGGATGTCCA

51 AAAARGCCEC CGCTTTATCG GCATCRAGST AGGTNAGAGC AATTACAGTA

oo 101 AAAACGAACT GAACGAARCC AAATTGCCTS TCCGCGTCGT CGCCCAAANT
_) 151 GCAGCCACCC GTTCAGGCTG GGATACCGTG CTCGAAGGTA CCGAATTCAD
50 201 AACCACGCTG GCCGGTGCCG ACATTCAGGC AGGTGTANGC GARAAAGCCC
251 GTGTCGATGC GAAARATTATC CTCAARGGCA TTGTGARCCG TATCCAGTCG

301 GAAGAAARAT TAGAARCCAB CTCAACCGTA TGGCAGRBAC AGGCCGGACG

351 CGGCAGCACT ATCGARACGC TABABRCTGCC CAGCTTCGAA AGCCCTACTC

401 CGCCCRARTT GTCCGCRCCC GGCGGNTATA TCGTCEACAT TCCGABAGEC

55 451 BAATCTGAARA CCGAAATCGA RBARGCTGTCC ARACAGCCCG BGTATGCCTA
501 TCTGAAACAG CTCCAAGTAG CGARAARCAT CBACTGGAAT CAGETZCAGC

551 TTGCTTACGA CAGATGGGAC TACRBACAGG AGGGCTTARC CGBAGCAGET

601 GCGGCGATTA TCGCACTGGC CGTTACCGTG GTCACCTCAG GCGCAGGRAC

651 CGGAGCCGTA TTGGGATTAA ACGGTECGNC CGCCGCCECA ACCGATGCAG

60 701 CATTCGCCTC TTTGGCCAGC CAGGCTTCCG TATCGTTCAT CAACARCARA
751 GGCGATGTCG GCAARACCCT GAAAGAGCTG GGCAGBAGCA GCACGGTGAA

801 AAATCTGGTG GTTGECCGCCG CTACCGCAGG CGTAGCCGAC ARAATCGECG

B51 CTTCGGCACT GENCAATGTC AGCGATBAGC AGTGGATCAR CAACCTGACC

901 GTCARCCTAG CCRATGCGGG CAGTGCCGCA CTGATTARTA CCGCTETCAL

65 951 CGGCGGCAGC CTGBAAGACA WTCTGGAAGC GAATATCCTT GCGGCTTTGG
1601 TCAATACCGC GCATGGAGAA GCAGCCAGTA ARATCARACA GTTGGATCAG



.) 70 80 90 100 110 120 orf77. pep

IVPLLTLI\/FTPFLFGV\ARPI Pl DSRNFRNPRLAWRCVAASGPL SNLAMAVLVWGWLVLTP 40 | 1 §JAN 1007
N 1122110 L0001 dethudoobad | 11|
1 111 1 1 1 1 § 136%“11111 orf77a -73-

| VPLLTLMFTPFLFGAARP] Pl RNPRLAVRCYAASCRL SNLAVAVLWEVYLYL TP 40 50 60 70 80
90 130 140 150 16@s: 8 R%"G SR brdR@ince TOCCATAGCT GCOGOTETCE

TITLIATI1§11111] 1 EE 1 Lot PEEEPe) PO EALE AL 11 or (772

YVGGAYQVPLAQVANYXI [%3%%%%5 gﬁﬁgg@g{ﬁm@mﬁm 100 110 120

130 190 150 50 190 TRIAARA TGTTGCTGAT ARARGACTTG

TW I LLLM,gXVLGAF Ag§ XEE %ﬁ %Eﬁ]ﬁﬁ%&%n%ogygg&m

TWT XLLMCTGVLGAXI A

-83- PCTI 1B99/ omog%%%ggﬁn : Aggeg@;g@/A%@@gmﬁagy in 185 as

overlap: 10 20 30 cGROE ﬂﬂ:ﬁ’rATTTC AGGAGTTART CCTAGATTCA

NFQ\IFDLG\?ﬁLLAVLPVLﬁ% %ﬁtﬁ ) %mm%gﬁwl

111111111111111111 | -
RGYTARYWEDNTAEQY PR NG NSERAAEET 110 120
orf.77-1. pep | VPLLT : NLAVAVLWGWLVLTP

10 ||||||||||||11%gg1mgmmmmmmm% ZULLLL orf77a

| VPLLTLMFTPFLFGARIsPI St dihkekeiNEN) TP 40 50 60 70 80

90 , 130 340 150 16824 7ERTABEISA Mecuirene genyichiap Trachany muncarors
YVGGAYQVPLAQVANYG LT'NAI LFALNI [Pl LPWDGE FI DTFLSARYSQAFRKI EPYG
1117111111211 Thisepcades 3 preteinpavingaminojapid sgapence fSRQ 2R | 111111111  orf77a

YVGGAYQWPLAQVANYXI LI NAI LXALNI | Pl LPWDGGE FlI DTEL SAKXS RKI EPYG 100 110 120

130 140 150 20 190 2hOr s bEELiat: Hapin o EEEERET ERAPI VRLVI AFVQVFVX

[ 111% élllll 11431 : Exietsty dekdatregr fEZZ@RSTR\BITRIKLIE BOUVIEA| APl VOLVI AFVQVF' VX

--\ 25 160 170 1802&p%§¥mv @%@—*‘2% it el ‘&éﬁ%ﬁ&ﬁﬁéﬁﬁsm I D 49> was

identified: 1 TEVESEGEANEY ANOAENECCG AACAATACGG 51

C@& KT BEECTA
CAGGCTGACA CTGAACOGEC Wmmﬁm TCGTACCGCT

GCTTACTT3E ATGT TTA@QE WGW T XVVEIDBAXANAAEVAVEN NQLSDXEGRE

FDNEMTACAK ONXPQLCRKN TVKKYONVAD KRLAASIATC TDISRSTECR
501 TIRKQHLIDS RSLHSSWEAG LIGKDDEWYK LFSKSYTQAD LALQSYHLNT
551 AAKSWLOSGN TKPLSEWMSD QGYTLISGVN PRFIFIPRGF VEQNTPITNV
601 KYPEGISFDT WLXRHLANAD GFSQEQGIKG AHNRTNXMAE LNSRGGXVKS
40 651 ETXTDIEGIT RIKYEIPTLD RTGKPDGGFK EISSIKTVYN PEXFXDDKIL
701 OMAQXAXSQG YSKASKIAQON ERTKSISERK NVIQFSETFD GIKFRXYXDV
751 NTGRITNIHP E*

Based on the presence of a putative transmembrane domain, it is predicted that these proteins from

N.meningitidis, and their epitopes, could be useful antigens for vaccines or diagnostics.

45 Example 5
) The following partial DNA sequence was identified in V. meningitidis <SEQ ID 23>

1 ..CGGATCGTTG TAGGTTTGCG GATTTCTTGC GCCGTAGTCA CCGTAGTCCC
51 AAGTATAACC CRAGGCTTTG TCTTCGCCTT TCATTCCGAT AAGGGATATG
101 ACGCTTTGGT CGGTATAGCC CTCTTGGGRA CCTTTGI'CCA CCCAACGCAT
50 151 ATCTGCCTGC GGATTCTCAT TGCCGCTTCT TGGCTGCTGA TTTTTCTGCC
201 TTCGCGTTTT TCAACTTCGC GCTTGAGGGC TTCGGCATAT TTGTCGGCCA
251 ACGCCATTTC TTTCGGATGC AGCTGCCTAT TGTTCCAATC TACATTCGCA
301 CCCACCACAG CRCCACCACT ACCACCAGTT GCATAG

This corresponds to the amino acid sequence <SEQ ID 24; ORF50>:

55 1 ..RIVVGLRISC RVVTVVESIT QOGFVFAFESD KGYDALVGIA VLGTFVHPTH
51 ICLRILIAAS WLLIFLPSRF STSRLRASAY LSANAISFGC SCLLFQSTFA
101 PTTAPPLPPV A*




30 151 CGICCGATTC CTATCGATTC GCGCAACTTC CGCAACCCGC GCCTTGCCTG 201
GCGTTGCGIT GCCGCGTCCG GCCCGCTGTIC GAATCTGECG ATGGCTGTITC 251 TGT AN 7007
GGTTTTGGTG CTGACTCCGT ATGTCGGTGG GGCGTATCAG 301 ATGCCGITGG CNCAAATG
AAACTACNNN ATTCTGATCA ATGCGATTCT 351 GINCGCGCTC AACATCA'IM GCcC
TTGGGACGGEC 35 401 TCGACACCTT4CTGTCGGECN AAATA TCCG
CAAAATCGAA 451 CCTTATGGGA CGTGGATTAT CCNGCTGCTT ATGCTGACCG GGGTTTTGEG 501
TGCGTNTATT QChbgkafdnk(ysit GleAGET G antrelitTine dnial BTOCAATRGate Shd: CREGH GG Thi s
encodes a protein hayi nf% 'Elrri no act' sequence <SEQ ID 50>: 40 1 . .
RGYTARYWGD NTRECHRAT FOERPEER BV G TR T L MFTPFLFGWA 51 RPI PI DSRNF
RNPRLAVRCV AASGPLSNLA MAVLWGALV LTPYVGGAYQ 101 MPLAQVANYX | LI NAI LXAL

NI | Pl LPVDG G dséd ShiheheskntSEIAMIRtGLitz tradfdentBod Y¥rhaXd, kit i\rddidddGhaXthi ARG MBI InAF
VQWV* Based on this analysis, it is r?di_cte that this protein from

Neni ngi t i didmesipgiqs gndéﬁﬁlﬁﬁﬁs‘fﬂ“’é&a}l%f“ AHEES I SRICHES AAERYSHS for vacci nes
or diagnostics. Exanple 12 The followi ng partial DNA sequence was identified
in N nmenjngitaindhlées <SEQ | D 51> 1 ATGAACCTGA TTTCACGITA CATCATCCGT
CAAATGGCGG TTATGECGGT 51 TTACGCGCTC CTTGCCTTCC TCCCTTTGTA CAGCTTTTTT
GAAATCCTGT B fAiD¥inA GRS ATEGE] CARCET OB ANMGBAAGETIISACBRIREATG GGAAATGCTG
151 GGCTACACCG CCCTCAAAAT GCCCGCCCGC GCCTACGAAC TGATTCCCCT 201 CGCCGTCCTT
ATCGGCGGAC TGGTCT%; R TARC Pt £ B CGTCATCAAA
GCCAGCGGCA TGAGCA , TTTTATTTTT

A€t 3 s A7 ahlcd
GCTATTGCEA CCGT SEFATICECT GTSFT AAAAGCCGAA
AACATCAAAG 1 5 JAN; 1007% 355§9? %%&EH % A %%%%A CCGOCGCCAT
CAACGGCAAA ATCAGCA FABIRELTEY C@Eg CEREiA GTW%%@% ACAGCGTGAT
CAATGTGCEXC GAAATGT% AR smg}i nga@fmes;ﬁ@ ArrdoscbdeeentaTi N0 aci d sequence
<SEQ | D 52; ORFI 123! 1 WRIPFBRYFITRMIVAGMEVIAE THREAITYSHE- £t LYETGNLG
KGSYG VEM. 5 51 GYBALKMPAR.AYLI.PLAVL .1.GCLVSLSQL. AAGSELTVI| < ASGVBTKKLL 101
LI LSQFGFLF Al ATVALGEW V%&ﬁ%%%&%&'ﬁ%@ééﬂﬁ%@ KEKNSVI NVR
EMLPDH. . . Further mamrk t¢xeaceshe chriagestrd exrapasce i cedrreraal ;eodsezden sequence <SEQ I D
53> 1 ATGAACCTGA HETCARSTIAN CIELATCOET TFERCEETTFRFBERAGGT 10 51
TTACGCGCTC CTTGCCTTCC TCQGCTTTGTA CAGCTTITTT GAAATCCTGT 101 ACGAAACCGG
CAACCTCGGC AREcamarsmts I8 Heamitr A1t sesupusa FRES 261 ORFIPLTACACCG CCCTCAAAAT
GOCCGOCCGC GOCTACGAAC TGATTCCCCT 201 CGOCGTCCTT ATCGGCGGAC TGGTCTCCCT
CAGCCAGCTT GCCGOCGEHA * B eI oA A ko y KertherT ATt s AL Tt TGAGCACCAA

AAAGCTCCTG 15 301 'FS'JEGATQT@FGFHFC%FK@ETE@QWW-T/WE-WWDL@%?W@CA CCGTCGECECT

WYYSSTLTWV VLASL. . .v. tenurncass srsanansne sasaanvans

30 BOL  veieenaan aan- ICANRT VLIIAHRLST VKTAHRIIAM DKGRIVEAGT
551 QOELLANXNG YYRYLYDLON G¥

L Further work revealed the complete nucleotide sequence <SEQ ID 27>;

1 ATGTCTATCG TATCCGCACC GCTCCCCGCC CTTTCCGCCC TCATCATCCT

51 CGCCCATTAC CACGGCATTG CCGCCAATCC TGCCGATATA CAGCATGAAT

35 101 TTTGTACTTC CGCACAGAGC GATTTAARTG ARACGCAATG GCTGTTAGCC
- 151 GCCAAATCTT TGGGATTGAA GGCABAGGTA GTCCGCCAGC CTATTARACG
j) 201 TTTGGCTATG GCGACTTTAC CCGCATTGGT ATGGTGTGAT GACGGCAACC
251 ATTTCATTTT GGCCARAACA GACGGTGAGG GTGAGCATGC CCAATTTTTG

301 ATACAGGATT TGSTTACGAZ TARGTCTGCG GTATTGTCTT TTGCCGAATT

40 151 TTCTARCAGE TATTCGGGCA BACTGATATT GETTGCTTCC CGCGCTTCGE
401 TATTGGGCAG TTTSGCARAG TTTGACTTTE CCTGGTTTAT TCCGGCGGTA

451 ATCAAARTACC GCCGGTTGTT TTTTGAAGTA TTGGTGGTGT CGETGGTETT

501 GCAGCTGTTT GCGCTGATTA CGCCTCTGTT TTTCCAAGTG GTGATGGACR

551 AGGTGCTGGT ACATCGGGGA TTCTCTACTT TGGATGTGET GTCGGTGGCT

45 601 TTGTTGGTGG TCTCGCTGTT TGAGATTGTG TTGGGCGGTT TGCGGACGTA
651 TCTGTTTGCA CATACGACTT CACGTATTGA TGTGGRATTG GGCGCGCGTT

701 TGTTCCGGCA TCTGCTTTCC CTGCCTTTAT CCTATTTCGR GCACBGACGA

751 GTGGETGATA CGGTGGCTCG GGTGCGGGAA TTGGAGCAGA TTCGCAATTT

801 CTTGACCGGT CRGGCGCTGA CTTCGGTGTT GGATTTGGCE TTTTCGTTTA

50 B51 TCTITCTGGC GGTGATGTGG TATTACAGCT CCACTCTGAC TTGGGTGGTA
901 TTGEGCTTCGT TGCCTGCCTA TGCGTTTTGG TCGGCATITA TCAGTCCGAT

951 ACTGCGGACG CGTCTGAACG ATAAGTTCGC GCGCAATGCA GACAACCAGT

1002 CGTTTTTAGT AGARAGCATC ACTGCGGTGG GTACGGTAAR GGCGATGGCG

1031 GTGGRGCCGEC AGATGACGCE GCGTTGGGAC AATCAGTTGG CGGCTTATGT



351 CGGCGAATGG GTTGCGCCCA CACTGAGCCA AAAAGCCGAA AACATCAAAG 401 CCGCCGCCAT
CAACGGCAAA ATCAGCACCG GCAATACCGG CCTTTGGCTG 451 AAAGAAAAAA ACAGCY TEﬁTmN 2007
CAATGTGCGC GAAATGITGC CCGACCATAC 501 GCTTTTGGGC ATCAAAATTT

CGATAAAAAC GAATWROIZAR 20 551 AGGCAGTGGA .AGCCGATTCC GCCGTTTFHRSACHRECGACGS
CAGTTGGCAG 601 TTGAAAAACA TCCGCCGCAG CACGCTTGGC GACGACAAAG TCGAGGTCTC 651
TATTGCGGCT GAAGAAAAGT GEECHHT THE:EIET CAMGEE AACETEATEG.E01 ACGTATTGCT

CGTCAMCEC GACCAMATIST [ETRICRAMACT GACEIE 1T IACATIEFRNG ACCTOOAMAA

CAACAGCCAA AACACCCAA THrdcACT G tAcE s 88 cECHTA 1@ €A TGG TTTACCCCGC

CGCAGOCTGS GTGATGEHEC it mmmmmeﬁw CCOGCCACEG

CAATATGEEC 901 TTAAAALELSE: i@ NCEEA TR CC ACCTTCCCGG 951

ACGGCTCTTT GGGTTTAEER @5@2@&@@@3@5@2@:@@@3’% L REGESYThe ani no acid

sequence 1&«SEQ | D 551 m&@eﬂn‘mwzﬁ@m@ chid dRraOAAREA. LAFLALYSFF

EI LYETGNLG KGSYG WL crdkhe ﬁﬁmc&%ﬁe@%ﬁﬁﬁﬁm AAGSELTVI K

ASGMSTKKLL 101 LIL?SQ:@Ct At ACERGARIGE B¢ WAANG( | STGNTGAW. 151

KEKNSXI NYR EM_PDHTLEG gﬁgﬁ@@@uﬁj@@fﬁgg@@m iﬁﬁﬁc{g FndD1 LKNI RRSTLG

EDKVEVSI AA EENWPI SMER NEMWEd.WFCG%TT BEARE MT'JRHA@\INSQ NTRI YAl AWV

RKLVYPAAAW VNALVAPAET BEETRMGIGESS FOGTHE LA F CFTSQL

Conput er gnaly3|s ob t4TTSCEM FFOAEEIAC ASBEHIE GeccaIGer]| AR CACHO transnenbrane
domai ns. <V A corresﬁ@bd‘j}@ﬁsﬁgﬁgﬁﬁﬁiﬁ%@ﬁé Gé&g"ﬁ’ﬁﬁﬁ RYiEYHi s was al so
identified: | Honology with a predicted ORE f mNITEI’lII’IEItIdIS(StI‘aIn A J

40 ORF112 shbwkcogesp d%?ﬁ'r*?%ﬁcwgweﬂacefé%@?%é?mé% Wth an ORF (ORFI | 2a)
fromstrain A of N neni ngitidis: 10 20 30 40 50 60 orfll2. pep

MALTSRY! | RQVAVVAVYALIL AREA B RS P TR AR | 1111 1(1111!
1A 1| 2571111111201 TOBYIEI AT ISEorved MspIoslax spBwemeki | 2a

MNLI SRYI | WVWW&i&mﬁs%ﬁ%%m%ﬁﬁﬁm@mm 10 20 30 40 50
60 70 80 90 100 1z2® ]}@@‘VWF YEDIR] QALTSVLDLA FSEIFLAVMW YYSSTLTWVV

AYEL| PLAYS | GGLVSL Sl iAASSRE BRELEE S Er e AR WAGGEW 50 1111 : 11
L1 1 22220 [11TT1t ] MOl |REYIESKETY] cremmm qu T q&mmqmqswswy | orfll2a
AYELMPLAVLI GG.VSXS@A&% &%ﬁﬁ AIAWGEW 70 80 90 100
110 120 I 5-JAN 20 m&m%% iﬁ T150 160 orf 112.
pep VAPTLSQKAEN | pNy| L
L1 1 11 11 | Poy Yprorpes1f11 | 111 | 1] orf112a
VAPTLSQKAENI MMEW&&TMMMdeW@@AMM@ Ilédu\MRNDKN

Homolopy with a predicted ORF from N.meningitidis (strain A

) 40  ORF39 shows 100% identity over a 165aa overlap with an ORF (QORF392) from strain A of N.

meningitidis:

10 20 30
- oxf39.pep KFDFTWEIPAVIKYRRLFFEVLVVSVVLOL
) FELILELL LRI LR T T e
45 orf39a AVLSFAEFSNRYSGKLILVASRASVLGSLAKFDFTWEFIPAVIKYRRLFFEVIVVSVVLOL
110 120 130 140 150 160
a0 50 60 70 80 90
orf39.pep FALITPLEFFOVVMDKVILVHRGY STLDVVSVALLVVSLFEIVLGGLRTYLFARTTSRIDVE
50 RN R R RN R R R AR R R N N AR R R R R R R A RN AR
orf39%a FALITPLFFOVVMDKVLVHRGFSTLDVVSVALLVVSLFEIVLGGLRTYLFAHTTSRIDVE

170 180 190 200 210 220
100 116 120 130 140 150
55 orf3b. pep LGARLFRHLLSLPLSYFEHRRVGDTVARVRELEQIRNFLTGQALT SVLDLAFSFIFLAVM
FTLE L R R R e e e TV L it
orf3%a LGARLFRHLLSLPLSYFEHRRVGDTVARVRELEQIRNFLTGOALT SVLDLAFSFIFLAVM

230 240 250 260 270 280
60 160 170 180 190 200 210

orf3s.pep WYYSSTLTWVVLAS LXXKX XK XXX XXX KX KA XXX XK XXX KT CANRTVLI IAHRLS TV



5 130 140 150 160 170 180 orf1l2a

EL AEAVEADSAVLNSDGSWOL KNI RRSTLGEDKVEVSI AAEEXWPI SVKRNLMVDVLLVKP 190 2001 21BN
230" 240 A partial ORFI 12a nucl eotide sequence <SEQ I D 55> was identifi ed:

10 1 ATGAACCTGA TT a% TA CATCATCCGT CAAATGGCGG TTAT(XBCGGTpcﬁ%gJ'gﬁg:(XZ(I:TC
CTTGCCTTCC TCGCTY ! GCTTTTTT GAAATCCT{ET 101 ACGATACCGG CAAGCT

AAAGGCAGTT ACGGCATATG GGAAATGNTG 151 GG\FI'ACACCG CCCTCAAAA. T GNCCGCCCGC
GCCTACGAAC TGAT PAONEROE O POTT ueg.g,__ myce A
GCCGOCGGCA 15 2517 CTGAN. COPEATCARA NS 3 ; GCTGCTG

301 TTGATTCT GTT%TTTT@%E ! E GCCA CCGTCGCGCT 351 CGGCGAATGG

GTTGCGCCCA CA EiY’ii‘aPCCGCGGCCAT CAACGGCAAA

ATCAGTACCG, GCAATACCGG OCTTT 4 T GOGC
GAAATGTTGC CCGACCATAC 33 5 %&ﬁ%ﬁ%ﬁﬁ .TAAA&T@H T AAMAAAC
GAACTGGCAG 551 AGECAGTGGA MATSEER T e LA P P T AR ATIP CAIIGGCAG 601
TTGAAAAACA TCOGOGGEAG . GACGGRT: EGGAGGRGTov 66 v EAEFGROCCT

GAAGAAAANTIOGGCOGATTIC CGTC% INACCTANT O 1| g | ACKET @Imvmgw&ccc

GACCAAATGT COGT ACTGA 25 751 TACATCOGCC A
AACACCCGAA TCTACGEEAT!-P801

GTGATGGOGAs 851 To@sBcGCCTT Ym% ARG
Rl O L OO ST kIR, I@QMIGQ@%SR%%QN CTTC

NGGTTTACCA GCCAAC?TCT uee ATCCCGE 10CaTTICOTCG 130 1 1001 + NCBEOGEAGT | ACCATA
GCCTTCGCCh, TGCTCREEST TTGCCTEATA SIS 1" EECAARCA TW@WWS encodes

a protein havi ng carsfiOpCi dvmﬁmmw Ihmﬁ&zwsvﬂnLMkhhﬁWkﬂsRcLMVMAWAL

LAFLALYSFF El LYETGNLG KGSYCH, A TALINICAR | NVEL NPLAVE L LRI SQL

%XVI K ASGVBTKKLL 35 101 LI LS?ZGFI F Al ATVALGEW VAPTLSQKAE NI KAAAI NCK
| ST

GLWE151 KERNSTR BESTRTTEN PATMRIRIEE SRy eSS 201

LKNIF RRSTLG EDKVEMSIAA EEX\\RRSUiRNEMBIR R DEMENGES Triver @B vEr RO X SQ
NTRI YAl AWV RKLVYRAAW MYAL VOGAR o REI LRI 108 O A8 Sk LEll AGRLF
XFTSQLYG BOPFLXGPLPTI  AFALLAMVYI 111401 350 | RKQEKR | ORIl 11 0al iandi IORFLI12- 1 show
96 3% | dentl ty | ri)::%’i?% as O\}ngrAPngSGF%'FWW\I%GVB VTVATLWIGARLVIESKLTVGQ‘LIPFNMLS

M\LI SRYI | RQ\AAVMAW#&EEA«EEAL‘@EFEFMW’M@K GITWENKGYTFLL Rmﬂvnml

1111111113530 | | b, |- | | chbdabditad i aite A it i mnad el e Ak L ik

orf112-1 M\LI SRYI | RQVAVI\/AVYALLAFLALYSFFEI LYETG\ILG((‘BIS\QGIPV\EI\/LGETALKI\/PAR 45

or f L12a. pep AYELWP?NL%&W%W_WWWWWLW@%ﬁ#ﬁ"ﬁVALGEW |
| 1 : 4& lor§3sd | | |KAQGRLINODLNLRIRBGEYLGIVGHSGYGKSTITRIVORLYYPAQGRVIVIENDLAIRA] 1 1 1 1
11 _1 11 1 1 Jerélalv—ll;;e;11]pﬂa&,mqﬁj’vﬂﬂ:«anﬁasIRDNIALTDTGMPLERIIEAAKLAGAHEFIMELPEGYGT

AYELI| PLAVLI GG_VSLO§Q§5AAGSEL'IT‘VII1K§AS KL LI L qi% AT ATVALLGEWA LT

DAWLRROVG QENVLLNRSIRDNIAL PLERITERAKLAGAHEFIMELPEGYGT

! 45 orf39-1.pep VWGEQGAGLSGGORORIATARALITNPRILIFDEAT SALDYESERAIMONMOA T CANRTYV
AR RN R N A R RN RN AR NN AR NN RN R AR AR AR RN
orf3fa VVGEQGAGLSGGORORIATARALITNPRILI FDEATSALDYESERBIMONMOAICANRTY

orf39-1.pep LITAHRLSTVKTAHRIIAMDKGRIVEAGTQOELLAKPNGYYRYLYDLONGX

50 RN R R RN RN R RN RN AR RN R AR RN AR RR RN AN

;) orf3%a LIIAHRLSTVKTAHRIIAMDKGRIVEAGTQQELLAKPNGYYRYLYDLONGX

The complete length ORF39a nucleotide sequence <SEQ ID 29> is:

1 ATGTCTATCG TATCCGCACC GCTCCCCGCC CTTTCCGCCC TCATCATCCT

51 CGCCCATTAC CARCGGCATTG CCGCCRATCC TGCCGATATA CAGCATGAAT

55 101 TTTGTACTTC CGCACAGAGC GATTTAAATG AAACGCAATGE GCTGTTAGCC
151 GCCARATCTT TGGGATTEAR GGCAAAGGTA GTCCGCCAGC CTATTAAACG

231 TTTGGCTATG GCGACTTTAC CCGCATTGGT ATGGTGTGAT GACGGCAACC

251 ATTTTATTTT GGCTRARARCA GACGGTGGGGE GTGAGCATGC CCRATATCTA

301 ATACAGGATT TAACTACGAA TAAGTCTGCG GTATTGTCTT TTGCCGAATT

60 351 TTCTAACAGA TATTCGGGCA AACTGATATT GGTTGCTTCC CGCGLTTCGG
401 TATTGGGCAG TTTGGCAAAG TTTGACTTTA CCTGGTTTAT TCCGGCGGTA

451 ATCAARTACC GCCGGTTGTT TTTTGAAGTA TTGGTGETGT CGGTGETETT

50! GCAGCTGTTT GCGCTGATTA CGCCTCTGTT TTTCCAAGTG GTGATGGACA

351 AGGTGCTGGT ACATCGGGGEA TTCTCTACTT TGGATGTGET GTCGGTGGECT

65 601 TTGTTGGTGG TGTCGCTGTT TGAGATITGTG TTGGGCGGTT TGCGGACGTA
651 TCTGTTTGCR CATACGACTT CACGTATTGA TGTGGRATTG GGCGCGCGTT



50 orfll2a. pep VAPTLSQKAENI KAAAI NCKI STGNTGLWLKEI <NSI | N\VREMLPDHTLLG KI WARNDKN
LU 1l 1111112121121122112112211211 1112112211121121211211121111 or f 112JAN 7007
VAPTLSQKAENI KAAAI NGKI STGNTGLW.KEKNSXI NVREMLPDHTLLG KI WAANDKN  or f 112a. pep

EL AEAVEADSAVL NShaS¥EEskNI RRSTL GEDKVEVSI AAEEXWPI SVKRNL MDVL L VREX/1889/00103
1111111111F1111F111112111121 1111121122274 1112211211212 11111 orf112-1

EL AEAVEADSAVLNSDGSWQL KN RRSTE CEDKVESI AAEENMPL SUENMDMLLYKP  of f 112a. pep
DQVBVGELTTYI RHLQXXS R¢T¥¢HTAW\RKIL¢¢WAAA\WEV AEIROTERHGNMG

111111121121222271 11181 ENEPRSSERl £EILies If T g&iﬁiﬁﬁﬁg@;@@g TR 111111 60

orfll2-1 DQVSVGELTTYBIORHL 86 Rl:m&qm\nm@ AFTPQTTRHGI\H\/G

orf112a. pep LKXFGG (G EEFEAGRS mgﬂmgﬁggmmlmgﬁwm RKQEKRX | |

L T I A I I s e 111%1 I ¢?1GGAEC<SC IANERTRY BTG QATBEH 74 CP@T’/AICBQQI 00103 86

orf112-1 LKLFGA CX@%FW&%%@%&E@@ LREScaridiilets, it is predicted

that this protein fromMNeEaEAYrisp@Ee@s GaNgEEsETE S G@gﬂcmepeg:cﬂ" d be usef ul

anti gens T or vacei i oE TR TER BEEIER e L RO owi ng partial DNA
sequence S i dent i fisedcTearrddae REARERAAR AR TORBECRIrPes T xeccgearar  GCAGTAGCCG

AMACTGCOAR CAGOA A&&ﬁmﬁ&mﬁ@@ T S T T T CACTCA
AAACTGCAGG CGACCTTTGG: CAcrCd94d cEARGEACROTARAALSCEATG GICTCCTCTIT

TGGTTTCCCT GAGTATGG: ﬁ‘ééﬂ%i@ ﬁé&ﬁt@éﬁﬁ&&im‘w ATBIAGCGAC AAATCAGCAC

CTAAAAACCRP 201 GCAGEICGRTrTATSCIHARAT COARCRCTORPTCCEABETIG GTGAATATCC 251

AAACTCCGAA TGGACGCE3A; ﬁ&@@g@mﬁm,@m é@ﬁ@&ﬁi@i@%ﬁ@éé"@l GTTGACAACA

AAGGGGCAGT GTTAAACAKGC: (& CCITHIEG CHBFCAECTIRTCARAA GCCAGIGCGC
AATTGATTTTs GAACGAGGEA dﬁé&éﬁi@é&:&@ﬁ&%ﬁ?ﬁfm&&é& GIVALIAICATC GTTACCGTAG
CAAAA GGCCGACGRS  afScheeRTAT NTIUEEA CACKCETARTEATCATIACCGTT AATGGECGCECG
GCTTIAAAAA 501 TG iotaerdnbiClobh AR Ao ectandob ARSI C GOCAAAGACG 551
GTGCACTGAC AGGATTTGAT' GFEEGFCAKG TIIACATHEHAC CBGTAG AGC 601 AGCAGGTTGG
AATGATAAAG) GGGk prdié ifaTat¥d EddfbnbE<SHY) BEh>GTGCAGTTGC TTTGCAGGEG
AAATTWINGG GTAAA. AACT GGCGGITTCT 701 ACCGGICCTC AGAAAGTAGA TTACGCCAGC
GGCGAAATCA GIGCAGGTAG  vénibarCR ARG ndk@@im ACEEAsGT ATVECEEET TGATACTGCC
GCACTGEECG 801 GTA % mmw AGGCGTAGGC 851
GICTAA 25 This correasp t. srvam MTMQEIVMQMQG‘QI'LE@ I D 58; ORFI 14>:

1 .. AVAETANSQG KGKQAES RERIEL ERLTGCS ISR 51 | PAHAQ TTD

KSAPKNQQW | LKTNTGARb! \AN!; o-f-wer:. e SIRRRDGYRD: DRORLVBFDMISGAVAIN DRNNNPFVVK

GSAQLI LNEV RGTASKLNGE VAL o e chh i N et iR G LTTGAPQ

GKDGALTGFE VWKAHWT V)AL L¥APTENASS HLALEDIRGE ITFEHVDFRY KADGRLILQD LNLRIRAGEV

501 LGIVGRSGSG KSTLTKLVQR LYVPAQGRVL VDGNDLALAA PAWLRROVGV

551 VLOENVLENR SIRDNIALTD TGMPLERITE ARKLAGAHEF IMELPEGYGT

601 VVGEQGAGLS GGORQRIAIA RALITNPRIL IFDEATSALD YESERAIMON
‘ 651 MQATICANRTV LIIAHRLSTV KTAHRIIAMD KGRIVEAGTQ QELLAKPNGY
[ 45 701  YRYLYDLONG *

ORF39a is homologous to a cytolysin from 4.pleuropneumoniae:

sp|P267601RT1B_ACTPL RTX-I TOXIN DETERMINENT B (TOXIN RTX~I SECRETION ATP-

BINDING PROTEIN) (ABX-~IB) (HLY-IB) ({(CYTOLYSIN IB} (CLY-IB)

>gi[ 97137 |pir| ID43599% cytolysin IB - Actinobacillius plenropnenmoniae (serotype 9)
50 >gi| 38944 {X61112) ClyI-P protein [Actinocbacillus pleuropneumoniae] Length = 707

Score = 931 bits {2379), Expect = 0.0

Tdentities = 472/690 (6B%), Positives = 540/69%0 (77%), Gaps = 3/690 (0%)

N

Query: 20 YHGIAANPADIQHEFCTSAQSDLNETOWXXXXXXXAXXAXXVVROPIKRLAMATLEPALVWC 79
55 YH IA NP +++H+F + L4+ TW v++ I RLE  LEALYW
Sbjet: 20 YHNIAVNPEELKHKFDLEGKG-LDLTAWLLARKSLELKAKQOVKKAIDRLAFIALPALVWR 78

Query: B0 DDGNHFILAKTDGGGEHAQYLIQDLTTNKSAVLSFAEFSNRYSGKLILVASRASVLGSLA 139
+DG HFIL KD E +YLI DL T+ +L AEF + Y GKLILVASRAS+4+G LA
60 Shijct: 79 EDGKRFILTKIDN--EAKKYLIFDLETHNPRILEQAEFESLYOGKLILVASRASIVGKLA 136

Query: 140 KFDFTWFIPAVIKYRRXNMKXXUXNXXXXAXXXITPLFFOVVMDKVLVHRGEXXXXXXXXY 199
KFDFTWFIPAVIKYR+ ITPLEFQVVMDKVLVHRGE
65 Sbjet: 137 KFDFTWFIPAVIKYRKIFIETLIVSIFLOIFALITPLFFQVVMDKVLVHRGFSTLNVITV 196

Query: 200 XXXXXXNFEIVLGGLRTYLFAHTTSRIDVELGARLFRHLLSLPLSYFEHRRVGDTVARVR 259



30 201 AGWKNDKGGAX YTGVLARAVA LQGKXXGKXL AVSTGPQEVD YASGEI SAGT 251
AAGTKPTI AL VTAALGGWA DSI TLI ANEK GVGv* Further work reveal ed the' cpBRjARtg
nucl eoti de sequence <SEQ I D 59>: 1 ATGAATAAAG GITTACATCG CATTATCTTT '
AGTAAAAAGC ACAGOMOTAF 51 GGTTGCAGTA CTG CCAACAGCCACTHBRIIMAGHT
AAACAGGCAG 35 101 GCAGITCGGT TTCTGTTTCR  CTGAAAACTT CAGGOGACCT TTGOGGCAAA
151 CTCAAAACCA CCCTTAAAAC THEIIGL&E STl hal Fahr CORTRAGEAEvar@1l GGTATTGCCT
GCCCATGOCC AAATTACCAC? GRACARATCARGIACTRANA/ARLIE LANIERERAGETACS EFATCCTT
AAAACCAACCG%I'A slceeagen @g’ E@E%AE%&Q&;AMMT%@QPM TGAGC
CACAA ATACGCAGTT ) J-4GNBEpArTEy BAA CAACGACCGT
AACAATAATC 401 TZ-F%S%%%N GBTACGCGGT 451
ACGGCTAGCA AACTEANCGE CRTTER : GATTATT
GCCAACCOGA ACGGRATTAG L FEGEEGCATC
TTAACTACCG GT T TGATGTGOGT
CAAGGCACAT TGACE?@‘?A%“ S A M &%@%&A ACACC
GGGGTACT 70 1 SOTCGT ORGP F TP PSS TSR T S ARECT I MOE PEBOOGTT. 751
TCTA C CTCAGAAAGT, M&Hﬁﬁ%ﬁ@m&&&T&mm&@ﬁm&%mEﬁmA&G

o oG %W&r?

GCCAAGCAHT TGATTEAGAE v
'ACTGCCGACG 1003 GCA
01

1051 m%%éﬁ e
ATTGGITATT GAGA A ok ol oAV GAATAA
GTCGC CCAGETACCA mf" WSEL@EU’IIVAWFWGFWATF@GAGCAA

AACTAATGTG AACAALECCGA WTM&EMMM@@&ZCMMJQQJR%M&MM R&T/ 1B99/ 00103
1251 FACTCTCLCE, GO SRR TP HACTAT IS AT GO, 1301

CTGGCACTAC CGTATACAGT TCCAGCAAAG GCAACGCCGA CACACGCA

TTACCGGGGC AGATBTFACE gggg% T°? 1401 CAGCAGITCC GCCGTAATAG
ﬁnﬁmﬂﬂﬁ&o CCGCT TTCTTTGGAA GCTTCAACAG

ATGCCAAAGA CACCHEACAT At
TTACCT

1601 TTCATACREERAREATETE™A
ATTTGAAATC @mﬁﬂhﬁmﬂmBﬁﬁﬁﬁﬁﬁﬁﬁﬂ%ﬁﬁ]ﬁ%ﬂﬁﬁ%&hdﬁmﬁﬁﬂﬁlmﬁﬁmﬁaﬂaﬁidmﬁGECTCAA
AAGACATGGEG T %ﬁ%GGquwm;msea§¥§ 1751 ATGITACCAA TACCAATCTG CGTACCAACT
CGGGTAATCT ég SFrERE P
Orf3s 1 KFDFTWFIPAVIKYRRXXXNNXXAXNXXXXXNXITPLFFQVVMDKVLVHRGFXXXXXXXX 60
KFDFTWEIPAVIKYR+ ITPLFFQVYMDKVLVHRGE
HlyB 137 KFDFTWFIPAVIKYRKIFIETLIVSIFLQIFALITPLFFQVVMDKVLVHRGFSTLNVITV 1396
Orfis 61 XXXKXXXFEIVLGGLRTYLFAHTTSRIDVELGARLFRHLLSLPLSYFEHRRVGDTVARVR 120
45 FEI+LGGLRTY+FAH+TSRIDVELGARLFRHLL+LP+SYFE RRVGDTVARVR
HlyB 197 ALAIVVLFEIILGGLRTYVFAHSTSRIDVELGARLFRHLLALPISYFEARRVGDTVARVR 256
Orf39 121 ELEQIRNFLTGOALTSVLDLAFSFIFLAVMWYYSSTLTWVVLASLIC 167
~ EL+QIRNFLTGQALTS+LDL FSFIF AVMWYYS LT WVVL 5L C
/) 50 HlyB 257 ELDQIRNFLTGQALTSILDLLEFSFIFFAVMWYYSPKLTLVVLGSLEC 303
/r
Orf39 166 ICANRTVLIIAHRLSTVKTAHRIIAMDKGRIVEAGTQOELLANXNGYYRYLYDLQ 220

55 IC NRTVLIIAHRLSTVK 2 RII MDKG I+E G QELL + G Y YL+ LC
HlyB 651 ICONRTVLITIAHRLSTVKNADRIIVMDKGEITEQGKHQELLKDEKGLYSYLHQLO 705

Based on this analysis, it is predicted that this protein from N.meringitidis, and its epitopes, could

be useful antigens for vaccines or diagnostics,

Example 7

60  The following partial DNA sequence was identified in N.meningitidis <SEQ ID 31>



1801 GCAGCCAAAG GCAATATTCA GCTTCGCAAT ACCAAGCTGA ACGCAGCCAA 1851 GGCTCTCGAA
AGCCACCGCAT TGCAGGGCAA TATCGTTTCA GACGGCCTTC 1901 ATGCTGITTC TGCAGAJCGGIAN 2007
CATGTATCCT TATT CGGTCATGCC 15 1951 GACTTTACCG GTCACAATAS defel GACAGCC
AAGGCCGATG T 2001 ATCGGTTGGT -AAAGGCCGTC TGAAAGCAGA CAATACCAAT
ATCACTTCAT 2051 CTTCAGGAGA TATTACGTTG GTTGCOGGCA ACGGTATTCA GCTTGGTGAC
2101 GCAAAACAAC GCAAT T A N oA Goahiind GRCACIARGAA 2151 CGGTGGTAAT
GCCGACTTAA AAAACCTTAA ActabCioAT Gt TRAAMGLGEEc20ca 20 EemAEHGAACAT TCATTCCGAC
CGGGCATTGA GCATAGAARN PACEARCISFES ™22 SO SFARCC ATAATACGCA TCTTnATGCA
CAACACCAG. BRI AAGHETKS 12AROANGAAGEANEEA<SATIBOGT ARG SACACCGTCA TCTAAGCATT
ACCGGCAGOC 2351 AGATTTGGCA AAACGACAAA CTGCCTTCTG OCAACAAGCT GGTGGCTAAC
2401 GGTGTATTGG CACTCATGE ATROE0EANAT TECOBMAGNABAECAC 25 2451
GCTGAGAGCG GGTGCAATEA %@&?ﬁm OGGTACCGOC CTAGTCAAGC 2501 GOGGCAACAT
CAATTGGAGT AGOGH WEEGAYGICAMAAGTTI: BRAAGATANTce FERIDGOEGAATTAA AACCATTGGC
CGGACGGCTG AATATTGAAG CAGGTAGCGG 2601 CACATTAACC ATCGAACCTG CCAACCGCAT
GCC%‘E ACCGACCTGA AT BIECIORAT CRANARC NGEOSEAARAC TRGSTGTTGT CTGCAAAAGG
AGGL\AAT 30 2101 Wﬁﬁwﬁmmm@c%e GCAATATCCG
2751 TCTGGTTACA GGA@AM@A@T@TWWAW AGAEBGRGETA 2801 AAAACTTGGT
TGTCGCCACC ACCAAAGGEA B T RRAT AT CEEAR RS CG“%%‘"P KRERRETCAT TCAGCAATTA
TTTTCCTACA GGCGG CTGAACTCAA 2901 GAATTGG AACAGCAGAT
TGOGCAGTTG %@@F‘ s tpghepgrno WMM@ >ECAACCCTGC AAGAAGAACG
CGACCGTCTC 3001 GCTTTCTATA TTCAAGOCAT CAACAAGGAA GTTAAAGGTA AAAAACCCAA
3051 AGGCAAAGCA TACGTd T e RO AART “ATTEARFTGA 3101 TTTCOGCACA

A GOGGTT .CCGATATTAG CGCTT 3151 AAA
A%ATTG é&&)ﬁ’)&%ﬁ\‘@ TN AR A7 %"Q% @%’F&?"ﬂ TAAC

CGACCAATAT Ghéchintfscite\un@amdd)AGCCCACCTA CAAGAGTCAC TACGACAAAG CTGCTCTGAA
CAAGCCTTCA 3301 CGITTGACCG GACGTACAGG GGTAAGTATT CATGCAGCTG CGGCACTCGA

CaAGOOCHRT AR ﬁkvﬁ%%%?aﬁpwﬁgﬁ&r@ﬁm TARA

AACCAAAGGT ANMER S grie dedicadpuridiodlibn A AIEAT SWTP‘)@@\@@%&Z@@BGQ\CCA

CaACATCM B ol PR R A s S

3651 %TWW&PWM@RFMATCCAC AAGCACGAGT 50 3701
TGGATGTCCA AAAAAGCCGC CGCTTTATCG GCATCAAGGT AGGCAAGAGC 3751 AATTACAGTA

GITCAGGCTG A AT ot AT DI P EEERAR A RHCEACS & e TB00G

ACATTCAGEIC Afladdful Adtigens for vaccines or diagnostics.
i

Example 8
The following DNA sequence was identified in N.meningitidis <SEQ ID 35>

1  ATGGTTATCG GAATATTACT CGCATCRAGC ARGCATGCTC TTGTCATTAC
51 TCTATTGTTA AATCCCGTCT TCCATGCATC CAGTTGCGTA TCGCGTTSGE
30 101 CAATACGGAA TARARECTGC TGTTCTGCTT TGGCTAAATT TGCCABATTG
151 PTTATTGTTT CTTTRGGAGC AGCTTGCTTA GCCGCCTTCG CTTTCGACAR
201 CGCCCCCACA GGCGCTTCCC AAGCGTTGCC TACCGTTACC GCACCCGTGG
251 CGATTCCCGE GCCCGCTTCG GCAGCCTGA

This corresponds to the amino acid sequence <SEQ ID 36; ORF56>:

35 1 MVIGILLASS KHALVITLLL NPVFHASSCV SRYATRNKIC CSALAKFEKL
51 FIVSLGAACL AAFAFDNAPT GASQALPTVT APVAIPAPAS An*

Further work revealed the complete nucleotide sequence <SEQ ID 37>

1 ATGGCTTGTA CAGGTTTGAT GGTTTTTCCG TTAATGGTTA TCGGAATATT



3901 GAAAAAGCCC GIGCCGATGC GAAAATTATC CTCAAAGGCA TTGIGAACCG 55 3951
TATCCAGTCG GAAGAAAAAT TAGAAACCAA CTCAACCGTA TGGCAGAAAC 4001 AGGCCGEAIMN 7007
CGGCAGCACT AT 4 JGAAACTGCC CAGCTTCGAA 4051 AGCCCTAGIG {a5eloAAACT
GACCGCCCCC GGT ‘ TOGTCGACAT 4101 S0CCGAAAGCC AATTTGAAAA CCGAAATCEA
AAAGCTGECC AAACAGCCCG 4151 AGTATGCCTA TCTGAAACAG CTCCAAGTAG CGAAAAACGT

CAACTGGAAC 60 4201 GACETTRAACTRETS S FARNICATCIMIAROOACS MGITTAAC

4251 CAGAGCCGGT GCA drEtscTe [ACRATAAITTCSIAACTBUATCIEGACITRATG 4301 GATACGGCGC

AACCGCAGCE GEOGGTGPRG TR CRETR ARCTARETACA %ﬁﬁ“écm G COGGAACAGC

CGCCACAACG ACAGCAGGAG 1CabtAGEGT 4401 TTCTACAGOG ACTGCCATGC AAACCGCTGC
TTTAGCCTCC TIGTATA TAATAAAG GTGATGTCGG
CAAAGCGTTG %f“f%@%%§@%%%%@mx AGQTTGTCA CTTCTGCCCT

4551 GACGCGECGEGT GCAT TAAALLs A S Cha A A T AT s CARLIGRACA 4601 GCAAGGTAAG

AACCGAACTG TTCAGCAGIA CELEOAAFCALANCIATIFBOEE rerdGhbirv SAABETRIBCGAG GCAGACTGEC
TACCAATCYE AGTAATGERG EI'ATCTCAGC 70 4701 TGGTATCAAT ACCGCCGTCA ACGGCGGCAG

CCTGAAAGAC AAGTTRGREISSs of T bminb GEOSGATTe AERAGIATHGeHET AATNGET) hOSANGSACGA

AGCCGCCAGC 48 T CCTTCAG CGACGATTAT GTTGCCAAAC AGTTOGCCCA 1. 5
JAN 2007 m@%g’ﬁmg&?ﬁ@g@ﬁ%%@@%-m ¥81 OGCTTTGGCT GGGTGTGITA

GCGGATTGGT ACAAGGAAAA TGTAAAGACG 4901 GGGCAATTGG CGCAGCAGTT GGGGAATTCG
TAGCCGACTC GRlddat ithddhaly stk pleliclM ARt edr et m
AGGTTATCAG 5001 TTAGTOGAAG ATTATTGOOG GLAGOGT GGG GGCACTCAA TG 5
5051 TGAATACTaEsiubatepos farrescgs RARERPESS CGGTAGTGAA TAATGCTTTG 5101 AATTTTGACA
GTACCCCTAC CAATGCGAAA AAGCATCAAC CGCAGAAGCC 5151 CGAAGAAACC GCACTGGAAA
wATC@A AahpEPATG CCTGCACATG 5201 CAGCAGGTGC GATGACTAAT COGCAGGATA
SATGCTGC CATTTGGATA 5251 AGCAATATCC GTAATGGCAT CACAGRCCCG ATTGTGATTA
CCAGCTATGG e 580%ingY@Tial RN GCTuGCAGET TaEic CAGTORETTisGSEQBEFARCA GCGGGTAAAT
5351 TAGCTATCAG CACCTGCATG GCTAATCCTT CTGGTTGTAC TGTCATGGTC 5401 ACTChGGCTG

CCGAAGCGEG CGCGGGAA ca %}IIGT %T TGGGAAGCGEC

CTGT GGGQ:&: GITGT %%ﬁ%ﬁ% &%ﬁ{ CC CAGACAGITA
AAGAACTTR8A TGGCTTA Coete S RaATERe: E@“@T AAAT ACACGAATTA
ATATAGCGAA 5601 T&ﬁ CGATATACAC CAAT GACA AA% CCGGTATCTG

5651 CTGCECT QTTGCGAAT 5701 AACCGTTCAG
TTTTTACCAT M@%%W% % iaSé@l-gAAGTAATAAA GTAGTTTCTT
CTCCCGTATC GATGACTCCT A AN 8 28Qdrra Al EE Mz HGFCCATGTA GGAAAAGITA
TTGGTACTAC TTCTATTAAADRVSIRSPRL ECKWHDPLAH WLTATSAILP PQPEG...

Computer analysis of this amino acid sequence predicts a transmembrane region.

Based on this analysis, it is predicted that this protein from N.meningitidis, and its epitopes, could

be useful antigens for vaccines or diagnostics.

) Example 10
30 The following partial DNA sequence was identified in N.meningitidis <SEQ ID 41>

1 ..GTGCGGACGT GGTTGGTTTT TTGGTTGCAG CGTTTGARAT ACCCGTTETT
51 GCT'TTGEATT GCGGATATGT TGCTGTACCG GTTGTTGGGS GGCGCGEARA
101 TCGRATGCGG CCGTTGCCCT GTGCCGCCGA TGACGGATTG GCAGCATTTT
151 TTGCCGGECGA TGGGAACGGT GTCGGCTTGE GTGECGGTGA TTTGGGCATA
35 201 CCTGATGATT GAAAGTGAAA AARACGGAAG ATATTGA

This cotresponds to the amino acid sequence <SEQ ID 42; ORF§9>:

1 ..VRTWLVFWLQ RLKYPLLLWI ADMLLYRLLG GAEIECGRCP VPPMTDWCHF
51 LPAMGTVSAW VAVIWAYLMI ESEKNGRY*




5851 GAAGGIGGAC AACCCACAAC TACAATTAAA GTATTTACAG ATAAGICAGG 5901 AAATTTGATT

ACTACATACC
<SEQ I D 60;
LKTSGDLCCK
| QTPNGRGLS
VGGQKADVI |
WNDKGGADYT
AAL GGWYADS
YLSI ETTEKG
NLVI ESKTNV
VLSNGTI SSS
AKTTNLNTPG
GSLNVTNTNL
HVSLLANGNA
GKQRNSI NGK
QHERVTLNQV
GAl NLTAGTA
TDLSI KTGREK
TKGKLNI EAV
AFYI QA NKE
PKAADS

| | | GASEI
PAPVEL TANG
RFI G KVGKS

1301 EKARADAKI |

GGYI VDI PKG
AAI VTI |
LYSQAAVSI |

FSSTGNQTI A

1601 Ki KTTFg%ﬁ%%ﬁﬁx%@%\%@%ﬁg&l

EKHKVI SYSK
ALEKI | QGRM
AGKLAI STCM
QTVKELDG.L

VER LTVGIGATIA RS ST o e

CAGTAAAAGG AAACTAA This corresponds to the anino acid sedulehdelli’
ORFl 14-1>: 1 MNKGLHRI | F SKKHSTMVAV AETANSQGKG

S
25 BPMRFFLKTLVC SLVSLSWLRgAHAQ TTDKS APK A PLVN 101

HNRYTQFDVD NKGAVLNNDR NNNPFWKGS AQLI LNEVRG 151 TASKLNG VT

ARG NS iCERKANMERG:id SET@ARQIEK! s a204snid@dadGePviR QGTLTVGAAG

GVLARAVALQ GKLQGKNLAV 251 STGPKVDYA SCElI SAGTAA GTKPTI ALDT

I gLI ANEK
B

é@ﬁ;égl GVK LEA AK |\S{Tﬂ§§g&mfﬂ\_lsm AT TADGTEASPT
B i kS INGSR PATTVLNAGH 401
VLKEA SLOTGITVYS SSKGNAELGN 451 NTRI TGADVT
EASRPESIHORSTHHSIR SUISIAINGGS| KGEKQ LALLADDNI T

Nb 96NV BLOSE a3T8ad Bkr]AhSkikll dSERYA ONRHc TS FroH Tdrath ASKDIVGVEA
RTNngEH[ Q 601 AAKGNI QLRN TKLNAAKALE TTALQGNI VS DGLHAVSADG
BETRIHEFGHNTLTA KADVNAGSVG KGRLKADNTN | TSSSGDI TL VAGNG QLGD 701
HI SI KNNGGN ADLKNL RALSI ENTKL _751 ESTHNTHLNA

HA KSGALNI HS
DAYALREL.Sle TGHRK %a;agﬁ%wﬁeﬁmsd v bARINARYSsgd ADNTTLRA

O TR G R L o

4 NLVWVAT
951 NNSFSNYFPT QKAAEL NQK KKSSPKSKLI PTLQEERDRL 1001

SETARETES

‘S %

KELEQQ AQL

VKGKKRKGKE Y 1vaAlly kil SAQE E | SGSDI TASK 45 1051 KLNLRAAGVL
I LI DG Y ElCK| K§&%§%AALNKPS 1101 RLTGRTGVSI HAAAALDDAR
PSGSIDIMRAH S 151 DAYTFLXTKG KS&KI | RKTK FTSTRDHLI M

| TL | E.12Q1 ANTT PA GKVTLVAGEE LQLLAEEG H KHELDVQKSR
%%ﬁﬁ% q%ﬂﬁv%@@&@f AARTRSGADTV LEGTEFKTTL AGADI QAGVG 50
LKG VNRL LR G EKLE TNR T M MEEACRAR ok Bl hEpFE 1351 SPTPPKLTAP
NLKTEI EKEA A Y L e YKQEGLTRAG
BARTEISTA TAMQJTAALAS

NNKGDVGEAL cotbbiBirT KPLGIRSBTAVIKAGESE SAITFAG ALNOVIGADI A QLNSKVRTEL
KD NLGNAALGAL VNSFQGEAAS

V GEl VADSM.G 1651 GRNPATLSDA

| | AGSVAALN faEVINEAMNALAEVAMYMNNAL credafBils NERSEFETFNAK  KHOPQKPDKT

PAHAAGAMEN AYLHI7SENGNF RNGL TGP | VI TSYGVYA AGWTAPLI GT

ANPSGCTVMWV 60 1801 TQAAEAGAG ATGAVTVGNA VEAPVGALSK AKAAKQAI PT

BsB45iTon QESHAY GAYVN pRfictl] ANSHTIT prRVITVROT GORVEXGRE MY ERSRERP] AN

1901 NRSVFTISRNELKVLL GSNK MESPUSMIR: DGQYMRTVDY GKVI GTTSI K

30

35

40

45

Example 11
The following DNA sequence was identified in N.meningitidis <SEQ ID 45>

1 ATGTTTCAAA ATTYTGATTT GGGECGTETTC CTGCTTGCCG TCCTCCCCGT
51 GCTGCCCTCC ATTACCGTCT CGCACGTGGC GCGCGGCTAT ACGGLGCGCT
101 ACTGGGGAGA CAACACTGCC GAACAATACG GCAGGCTGAC ACTGRACCCC
151 CTGCCCCATA TCGATTTGGT CGGCACAATC ATCgTACCGC TGCTTACTTT
201 GATGTTCACG CCCTTCCTGT TCGGCTGGGC GCGTCCGATT CCTATCGATT
251 CGCGCAACTT CCGCRACCCG cGCCTTHCCT GGCGTTGCGT TGCCECGTCC
301 GGCCCGCUTGT CGAATCTAGC GATGGCTGTw CTGTGGGGCG TGGTTTTGGT
GCTGACTCCG TATGTCGGCG GGGCGTATCA GATGCCGTTG GCTCAAATGG
CARACTACGG TATTCTGATC AATGCGATTC TGTTCGCGCT CAACATCATC
CCCATCCTGC CTTGGGEACGG CGGCATTTTC ATCGACACCT TCCTGETCGGC
GARATATTCG CAAGCGTTCC GCAARATCGA ACCTTATGGG ACGTGGATTA
TCCTACTGCT GATGCTGACC sSGGETTTTGG GTGCGTTTAT wWGCACCGATT
sTGCGGMTGe GTGATTGCrT TTGTGCAGAT GTWCGTCTGA CTGGCTTTCA
GACGGCATAR

351
401
451
501
551
601
651

This corresponds to the amino acid sequence <SEQ 1D 46; ORF77>:



1951 EGGQPTTTI K VFTDKSGNLI TTYPVKG\* Conputer analysis of this amno acid
sequence predicts a transmenbrane region and al so gives the 65 fol oAl 2007
results: 1 5 JAN 2007 WO 99/ 36544 PCTI | B99/ 00103 -89- Honology with a

predi cted ORF f rvooyoNssareni nzitidis (stral A) ORFl 14 showsPA1B881fent ity
over a 284aa overlap with an ORF (CRF114? fromstrain A of N

meningitidis: 10 20 30 ##bhiroreviOtdailibée D@;@sm&mey TARYWGDNTA BEQYGRLTLNP
AVAETANSGEKCKQAGSSVSHSUISTREEHOERRITTL KEENES: [aRnins Banatesl | 1
NN 101 | priewboctr dorislivd cienskan &%%m;geia—m

M\KGLHRI | FSSKKHSTM/AWE'PNWS@(GWSVSVSLKTSGDLCGKLKTTLKTLVC 10 20 30 40 50
60 10 50 60 FifhedQoRQekdBd BE EdrlferDRRIeotide sequence <SEQ ID 47>;

SLVSLSWLPAHAQ TTDKSAPKNQQOWVI LKTNTGAPLVNI QTPNGRGLSHNRXYAFDVD 1111111
11111111111 1111llllhljpidﬁﬂckﬂ%ﬂﬂ:ﬂrkﬂsﬂ:ﬂ_ﬂ;dsﬂ:mb'hk lcrecotatct IMd@rccccer

SLVSLSIVD(XXXXXQ TTDK Plﬁmg ﬁgﬁﬁf %ﬁ gﬁgﬁg |§ggjwvo 70 80 90 100
110 120 &5 110 120?§3QT&}@&A%&G§!@&GT Egg CEE&QTACC%EI TGCTTACTTT

NKGAVL NNDRNNNPF VK B0l s A VTS AT AP

111111111121212111: 113k llsﬂadcﬂzdcﬂ:dn'ldsiﬂrﬂ::ﬂaﬂ;d_ dekdet: il 111 orfll4a

NKGAVL NNDRNNNPFL VK ATRIC PISSEI%NG 20 130 140 150
160 170 180 170 18@s Eﬂﬁsﬁ:ggﬁg %Gﬂ:eaz&@tsﬁg E%Egmﬁﬁg xgmgﬁmﬂ%ﬁmwﬁg

GGFKNVGRG LTTGAPQ G@@G@ :gz LQ 111111111111
11111111111111 11 : edal GEEE&E ﬁi §§§§§§‘§§ Egg 3?@?% EE%TEE E?Eéﬁ&;@%x

GGFKNV T ARAVALQ 190 200 210 220
230. 240 30@6%@%5%"%%0\6% %ﬁﬂgfﬁ BRI, .

GOXGXLAVSTCPOKVDYAS Gk SAGHAAGTHETL AL DEAAL COMARS) ThLANEKGY 30 11 11
HEREDERRREEN 1111114l ILPH_@VIS‘J‘ Ivllillmflﬂfmtitﬂﬁﬂuhub [ridwrcvgusf 114a

GKLQGKNLAVSTGPQKVDYASGEF S mﬁﬂgﬁkﬁgﬁ@%@w 250 260 270

280 290 300 35 or f 1014 vwe*pm@»é)(wrt
T KGNSS, N AEAQEREARETY XTI RIONELE ShE 330
340 350 360 The co | engt %AO?FE%&a nuc%eot* e sequence fsaé QT‘%%?&D is:
40 1 ATGAATARWW?@S CATTATCTTT AGTAAAAAGC ACAGCACCAT 51 GGITGCAGTA
GCCGAAACTG CCAACAGCCA GGGCAAAGGT AAACAGGCAG

A corresponding ORF from strain A of N.meningitidis was also identified:

H'U

Homology with a predicted ORF from N meningitidis (strain A

30 ORF77 shows 96.5% identity over a 173aa overlap with an ORF (ORF77a) from strain A of V.

meningitidis:
)

10 20 30 10 50 60
orf77.pep  MFQNFDLGVFLLAVLEVLPSITVSHVARGYTARYWGDNTAEQYGRLTLNPLPHIDLVGTI
CLELTRTV IO RES TR e iV ey
35 orfiia RGYTARYWGDNTAEQYGRLTLNELPHIDLVGTI

10 20 30
: ) 70 80 90 100 110 120
orf77.pep  IVPLLTLMETPFLFGWARFIPIDSRWFRNPRLAWRCVAASGPLSNLAMAVLWGVVLVLTE
40 R R R R RN RN RN A RN AR ER NN N
orf77a IVPLLTLMFTPFLFGWARPIPTDSRNFRNFRLAWRCVARSGPLSNLAMAVLNGVVLVLTE

10 50 60 70 80 50
130 14¢ 150 160 170 180
45 orfiT.pep  YVGGAYOMPLAQMANYGILINAILFALNIIPILPWDGGIFIDTFLSAKYSQAFRKIEPYG
IR R
orflla YVGGRYOMPLAQMANYXILINAILXALNTY PYLPWDGGIFIDTFLSAKX SQAFRKIEPYG

100 118 120 130 140 150

50 190 200 210 220

crf77.pep TWIILLLMLTXVLGREIAPIXRXRDCXCADVRLTGFQTAX
PITL ELLIE A1) AT
orfila TWIIXLLMLTGVLGAXIAPIVQLVIAFVOMFVY
160 170 180




101 GCAGTTOGGT TTCTGTTTCA CTGAAAACTT CAGGCGACCT TTGOGGCAAA 151 CTCAAAACCA
CCCTTAAAAC CTTGGTCTGC TCTTTGGTTT CCCTGAGTAT 201 GGNATTNCNN NNCNNT 2007
AAATTACCAC CGACAAATCA GCACCTAAAA 45 251 ACCANCAGGT CGTTATCCTT AAAA
CTGGTGOCCC CTTGGTGAAT 301 ATCCAAACTC CGAATGGACG CGGATTGAGC CACAACCGCT
ATACGCAGTIT 351wb@AFEHTGAC AACAAAGGGG CAGTGTTAAA CAACGACCAICTARUPAMIPAATC 401
CGTTTCTGGT CAAAGGCAGT GCGCAATTGA TTTT GGTACGCGGT 451 ACGGCTAGCA
AACTCAACGG CROREG: AAMAGHTRGA 01 OGTGATTATT GOCAACCCCA
ACGGCATTAC c%&r&%% (X%(IBCTTTB% B51 AAAAT(°;5TQlal TOGGGGCATC TTAACTATCG
GTGOGOCOCCA AATCGGCAAA 601 GAGGGTGCAE TGACAGGATTqEJ’GATGT&GT CAAGGCACAT
TGACCGTAGG 6510»&@@@%@meme% CABCUEREGTACTTG 701
CTCGTGCAGT TGCTIERCAG GOGAAATTAC AGGGTAAAAA é@é@t&tﬂh% BiFcTaccaaTe
CTCAGAAAGT AGATTACGCC AGCGGCGAAA TCAGTGCAGG BG1 TACEICAGOS 3GGTACGAAAC
CGACTATTGC CCTTGATACT GOCGCAGHGG 854 GOGGEATGTAGSGOCGAGACE ARGACACTGA
TTGCCANTGA AAAAGEDGT Acp %frﬂmr TR NG LEXEAAGCAAT
TGATTGTGAC 951, FFHQGTCA S e e e MA@@M&CGACG 60
1001 GCACCGAAGT TTGACOGACT PATCTNNENA TOBAAACCAT CGAARAAGGA %0 1051 GONNCAGGCA
CATTTATCTC CAATGGTGGT CGCATCEAGA CGAMAGCCTE 110k ATTGEHTATT GAGACGCGAG
AAGATATCAN CTTGEETAASTCOARDUBTEES: gﬁ“ }:ﬁ@g}gﬁ GREETERREAGCTACCA
CGGTATTAAA TGCTGERCAT &é&iywtt@% M«' ' e AACAATGCCA
AAGGCTCGNC 1.!15 JAN 2007 188D 99/B8544 PXST/ | BISY 0010340 90- 1251 TAATCTGTCG
GOOGGOGGIC GTACTACGAT CAATGATSGCT AGTATTCAMG 1301 CGGGCAGTTC CGTGTACAGC

- rmcsm TTATTGCTGA AAACGTAACC
GTATTATCTA ACGGLAGIAT SFATTTG AGSCTAAAGA CACTGCACAC
ATTGAATCGG 5 1451 GCAAACCGEF TTCETTAGAALRCCTOGACCG TTGCCTCCAA CAGOCGTTTG
1501 AACARACGGTA ACATTAAAGG CGGAAAGCAG CTTGCTTTAC TGGCAGACGA 1551 TAACATTACT
GOCAAAACTA GOAABUTRIN 2 TRBPOSOSREna AT BY Y APGyas i0ified TCATACAGG TAAAGATCTG
AATTTGAATG TTGATAAAGA TTTGTCTGCC 1651 GCCAGCATCC ATTTGAAATC GGATAACGCT

GCCCATATTA CCGGCACCAG -1fSkat Wmm& PRAARATGGG TGTGGAGGCA

GGCTTGCT. @ 1751 ATGT TACEALCCITACTAATTE & CERCCANCTrCEEETIRECT GCACATTCAG

1801 G GCIATATEG AL TIERAT Gﬁmm 1851 GGCTCTCGAA

ACCACCGCAT TGCAGGGZAA TATIGESTEITT AT IERBCHOETHEr 1@ trcA FRGIERE TC TGCCAGACGET

CATGTATCCT TATTGGOLAA mﬁme@mawm@ﬁwﬁmm CCTGACAGCC

AAGGCCGAPG TCI\IATGCM@G RECACCATOBITIBCIAANRACCECGTC cf GRANGZAGA CAATACCAAT

CCTTATGGEGA CGTGGATTAT CCNGCTGCTT ATGCTGACCG GGGTTTTGGG
ATCACTTCAT 501 TGCGTNTATT GCACCGATTG TGCAGCTGGT GATTGCGTTT GTGCAGATGT
551 TCGTCTGA

This encodes a protein having amino acid sequence <SEQ ID 50>;

40 1 ..RGYTARYWGD NTAEQYGRLT LNPLPHIDLV GTIIVPLLTL METPFLFGWA
51 RPIPIDSRNF RNPRLAWRCYV AASGPLSNLA MAVLWGVVLY LTPYVGGAYD

101 MPLAOMANYX TLINATLXAL NITPILPWDG GIFIDTFLSA KXSQAFRKIE
151 PYGTWIIXLL MLTGVLGAXI APIVQLVIAF VOMFV*

Based on this analysis, it is predicted that this protein from N.meningitidis, and its epitopes, could

) 45  be useful antigens for vaccines or diagnostics.

‘ Example 12
The following partial DNA sequence was identified in N.meningitidis <SEQ ID 51>

1 ATGAACCTGA TTTCACGTTA CATCATCCGT CRRATGGCGG TTATGGCGGET

51 TTACGCGCTC CTTGCCTTCC TCGOTTTGTA CAGCTTTTTT GABATCCTGT

50 101 ACGARACCGGE CAACCTCGGC AAAGGCAGTT ACGGCATATCG GGAAATGCTGE
151 GGCTACACCG CCCTCAABAT GCCCGCCCGC GCCTACGAAC TGATTCCCCT

201 CGCCGTCCTT ATCGGCGGAC TGETCTCCCT CAGCCAGCTT GCCGCCGGCA

251 GCGAACTGAC CGTCATCAAA GCCAGCGGCA TGAGCACCAA AARAGCTGCTS

301 TTGATTCTST CGCAGTTCGG TTTTATTTTT GCTATTGCCA CCGTCGCGCT

55 351 CGGCGARTGG GTTGCGCCCA CACTGAGCCA AABAGCCGAA ARCATCRARG



2051 CTTCAGGAGA TATTACGITG GTTGCOGNNN NCGGTATTCA GCTTGGTGAC 2101 GGAAAACAAC
GCAATTCAAT CAGOGGAAAA CACATCAGCA TCGAAAACAA 2151 CGGTGGTAAT GCOGACTBAMN 7007
AAAACCTTAA CGTCCATGCC AAAAGOGGGG 20 2201 CATTGAACAT TCATTCCGAC CGGGCATTGA
GCATAGAAAA TACNAGRGTG 2251 GAGTCTACCC ATAATACGCA TCTTAATREARSAMGACGAGC
GGGTAACGCT 2301 CAACCAAGTA GATGOCTACG4CACACCGTCA TCTAAGCATT ANCGGCAGCC

2351 AGATTTGGCA AAACGACAAA CTGOCTTCTG CAACCAAGCT GGTGGCTAAC 2401 GGTGTATTGG

CANTCAATGC GOGCT AT T LA (ohdols cR AR amteei Cnnd i it S boniond AGAGCG  GGTGCAATCA
ACCTTACTGC A CTAGTCAA 2501 CAATTGGAGT ACCGTTTCGA
CCAAGACTTT O%‘O %@?&“%@%&A W %EZCGGACGGCTG AATATTGAAG
CAGGTAGCGG 2601 CACATTAACG ATCGAACCTG QCAACCGCAT CAGTGLGCAT ACCGACCTGA
2651 GCATCAAAAC A@%@MW&W@M&AM@&A 30 2701
GGTGOGONTA GTGCT CARG R IR ARG SOURCEER ARG EBART ATCEGH12 751 TCTGGTTACA
GGAGNAACAG ATTTAAGAGGE E‘i‘&AERA "t - ACAGOCGGTA 2801 AAAACTTGGT TGTCGCCACC,
ACCAAAGGCA IEhF GAATARAOEANBESETANuRREde sAQEIACEEATD PEAGCAATTA TTTTCNTACA
CAAAAAGNGN NNGNNCTCAA 2901 CCAAAAATCC AAAGAATTGG AACAGCAGAT TGCGCAGTTG
AAACAAA 35 2951 0 Cem TATACRERAGAACG CGACCGTCTC
3001 TCTATA TX . 3% 3051 AGGCAAAGGA

ATCAGOGTT, COGATAERAC: : é&m AGGECTATTC
ATCAGCGGTT CCGATAEIAGe =N AGGCGTATTG
GGEAG CAGATT fgﬁ TAAC CGACCAATAT
GAAATTGGCA 3251 GASRECALAT Kabacr GAA CACGCCTTCA
3301 CGTTTGACCG GAFGRARIE A QoA AFFICESSOEnayers CGA 3351 TGATGCACGT
ATTATTATCG GTGCATGE afizenire CAT CAAAGCCCAT

QSTP%ATATTG TACTCARGG: CTTANA AACCAAAGGT
GCGGCA NAATNATEGAGeeTah NCA CCTGATTATG

CCAGOCONG 3551 THCARRTEAR ‘STEPRACIIE AT MENSIE SeANTIT CAACATCGAA

3601 GCTAATACCA CEGCGEchGALT ekt Giohoalatdridviéstictc COEMGEETCC 3651 GGGTGAANAG
NTGCAACTGC TGGCAGARGA A S A e R A A CECT 8™ 87 1T EBATGTCCA  AAAAAGCCGC
CGCTTTATCG GCATCAAGGT AGGTNAGAGC 3751 AATTACAGTA AAAACGAACT GAACGAAACC
AAATTGCCTG Thscexesrandsto thegpino et saaneman S EQIRGA BRI 237 TCAGGCTG GGATACCGTG
CTOGAAGGTA - 3851 COGAATTCAA AACCACCCTG GO00GTCOCE ACATTCAGEC AGGTGTANGC

3901 GCCC GTEGT EFE AL e
TATCCAGTCG GAAGAAARA LILEAGAATKTAACKE TGP PEOGAGRANGIL] 4001 AGGCCGGACG
CGGCAGCACT  ATCGAASG GGt ABAAGbtoktsr mmma Stala P ACTC CGOCCAAATT
AGXACCGCAGCTG% m‘ O PEATE TR L o TET T D CRRAREL FRATEOICAAAA COGAMATCGA

Computer analysis of this amino acid sequence predicts two transmembrane domains.

}

A corresponding ORF from strain A of N.meningitidis was also identified:

S ) Homology with a predicted ORF from N.meningitidis (strain A)
40  ORF112 shows 96.4% identity over a 166aa overlap with an ORF (ORF112a} from strain A of N.
meningitidis:

10 20 30 a0 50 60

orfll2.pep MMLISRY IIRQMAVMAVYALLAFLALYSFFEILYETGNLGKGSYGIWEMLG Y TALKMPAR

POSUIIET IR b i v bt r e ket re i et e ey et ti 1

45 orfllza MNLISRYITROMAVMAVYALLAFLALY SFFEILYETGNLGKGSYGIWEMXGYTALKMYAR
10 20 30 10 50 1

70 80 50 100 110 120

orfll2.pep  AYELIPLAVLIGGLVSLSQLAAGSELTVIKASGMSTKKLLLILSQOFGFIFATATVALGEW

50 R RN RN R R R RN R R R R R R R A RN R AR AR R AR RN RE R RN ER N RN
orfllza AYELMPLAVLIGGLVSXSOLARGSELXVIKASGMSTKKLLLILSQFGFIFAIATVALGEW

70 B0 90 100 110 120



4151 AGTATGCCTA TCTGAAACAG CTCCAAGTAG CGAAAAACAT CAACTGGAAT 60 4201

CAGGTGCAGC
GCGECGATTA
TTGGGATTAA
CAGGCTTCCG
GGCAGAAGCA

4501 AAAATCGECG CTTFEBECAT

GICAACCTAG
anmi-no aci d
KQAGSSVSVS
SLVSL SMXXX
NKGAVLNNDR
GGEFKNVGRGE

GKLQ&KNLAY
GVKNAGTLEA
Rl ESKGLLVI

AGGRTTI ND

TESGKPLSL

NLNVDKDL SA
AAKGNI QLRN
KADVXAGSYE
ADL KNLNVHA
XGSO, WONDK
TV LEDN
GAXSAOVSSL
QOKLNCKS
YLQAKL SAGH
El GKPTYKSH
SDI'VLEAGON

1201 ANTTRFNAPA CKVTL

NYSKNELNET
LKG VNR
NLKTEI EK
VTSGAGT GAV
VAAATAGVAD

]

45

50

55

60

TTGCTTACGA CAGATGGGAC TACAAACAGG AGGGCTTAAC 4251 CGAAGCAGGIAN 2007

TCGCACTGGC CGTTACCGTG GTCACCTCAG 4301 GCGCAGGAAC CGGAGCCGTA

ACGEFEOEMEMCGCCGCCGCA 4351 ACCGATGCAG CATTCGCCHE P PEEG-CAGC

TATCGTTCAT 4401 CAACAACAAA T TGTCG GCAAAACCCT GAAAGAGCTG

65 4451 GCACGGTGAASAAATCTGGTG GEH'GCCGG:% CTACCGCAGG CGTAGCCGAC
AR TETCI AT WETEPATCAA 4551 CAACCTGACC

CCAATERGEG AN ST EraaLwLK ssmeﬂmde&smm@kzel n having

sequence <SEQ ID 69%: 1 MOKGLNREFF SKRESTMVAV * AETANSQGKG

LKTSGREGCEK 1 5ladiiNo200 70y 88413 6phdv RGEHMBISRAAGD3kH1 LKTTLKTLVC

XXXQ TTDKS APKNXQWA L KTRIPGAPL\AY 101 fQTPNGRELS HNREYTQFDVD

NN MSES 1 AGhL ey fRendeSBERABKENGLMIeEIKADVI | ANPNG TVNG

LTI GAPQ GK 201 DGALTGFDVR QGTLTVGAAG WNDKGGADYT GVLARAVALQ

5 251 STCRPQUMBYACSEELSAGT ARCOTIR KPALBTARRBEMYADS | TLI AXEKGY 301

AKQLI VTSS6 Eﬁiﬁ%@ﬁé@é iéb@i&@%ﬁ?ﬁ AR ERG i 1 AXGTFI SNGG

ETGEDI XLEN GoivAd ¢tA€el ccdiBdendd MpESICENYV NNAKGSXNLS

TI QAGSS\AES S CG§§§ gGmcﬁ@m;@ MLSRESIESA AVl EAKDTAH

TSTVASNI RL #@a50&r NN dGBO AL leaDENER ARTCENENTPG NLYVHTGKDL
551 ASI 13 KSR RHE EESR brcl At Vit L RTNSGNLH Q 601
TKLNAAKALSE Hak MES2DEL EIUSARG Mﬁmmﬁh@b&cm%l DFTGHNTLTA
KGRLKADNEN fE e b on e QA bAe A HI SI KNNGGN
KSGALNI HED RAkShAENTIECCdBGE E‘Es@t:TESEHMGHL ﬁ?ﬂﬁﬁwﬂ_w DAYAHRHLSI
C

LPSANKLVAN ;88 da EASREEY S SRR CILER CAIRLIAETA LVKRGNI NVE

851 AELKPLAGRIcce FAGCSEH TratERANRRSAICAEDICSICKTEBGEK LLLSAKGGNA 901

EAKGNI R SEILRCRRE b BCRREVHAT oI REREI ElrccS5 1 NNSFSNYFXT

KELEQQ NK@@)(KSKE‘FCG@TL%E%ERE T2@Ter@@ IacAEYICEAl NKE VKCKKPKGKE

DLt SAGEIE: er R RSt S Gt L E Jn | || DGl TDOY

YDKAALNKCBS CtPAPRERAPSREGVS]  HAAAALDDAR | | | GASElI KA PSGSI DI KAH

FhOdnc[HeYd @l-,éﬁlﬁﬁn aBKIéﬁKE@Ié@@hj M-PAPVELTANG | TLQAGGNI E
AGEX XQLLAEEG H KHELDVQKSR RFI Gl KVGXS 25 1251

KLPVRWAQX M%RSG/\MMA\EE&EEM skk eACAhiMedETweib301 EKARVDAKI |

EEKLETNBE% a’"' % KIPTPPRESAP GGYI VDI PKG
KQPEYAY \ G AAI | ALAVTV
LGLNGAXAAA %mwrmmm%mﬁ%ma GRSSTVKNLV

301 LEKXFGGICLG LLFHLAGRLF XFTSQLYGIP PFLXGALPTI AFALLAVWLI
351 RKQEKR*

ORF112a and ORF112-1 show 96.3% identity in 326 aa overlap:

MNLISRYITROMAVMAVYALLAFLALYSFFEILYETGNLGKGSYGIWEMXGYTALKMXAR

FEERYCERIY AT PR by by b B bV b vy b e tabney o
MNLISRYIIROMAVMAVYALLAFLALYSFFEILYETGNLGKGSYGIWEMLGYTALKMPAR

orfllz2a.pep
orfliz-1
orfll2a.pep AYELMPLAVLIGGLVSXSOLARGSE LXVIKASGMSTKKLLLILSQFGFIFATATVALGEW
AR RN R R AR RN R R RN R AR R R R R R R RN R R A AN RN
orfliz-1 AYELIFLAVLIGGLVSLSQLAAGSELTVIKASGMSTKKLLLILSQFGFIFAIATVALGEW
VAPTLSQRAENIKAAAINGKI STGNTELWLKEKNSIINVREMLPDHTLLGIKIWARNDKN

NN R N R N A AN NNy
VAPTLSQKAENIKAARINGKI STGNTGLWLKEKN SXINVREMLPDHT LLGTKIWARNDKN

orfllZa.pep
orfliz-1
ELAEAVEADSAVINSDGSWOLKNIRRSTLGEDKVEVSIAAEEXWPT SVKRNLMDVLLVKE

ERRLIEET PRI LR P e b bee i
ELAEAVEADSAVLNSDGSWQLKNIRRSTLGEDKVEVSIAREENWPI SVKRNLMDVLLVKP

orfllZa.pep
orfllz-1
DOMSVGELTTYIRHLOXX SQNTRIYAIAWWRKLVY PARBWVMALVAFAFT POT TREGRMG

ELDLECRRERITIL L TR Tt e et e e e bR e Ll
DOMSVGELTTYIRHLONNSQNTRI YAIAWWRKLYV Y PARAWVMALVAFAFT PQTTRHGNMG

crfilZa.pep
orfila2-1

orfll2a.pep LKAFPGGICLGLLFHLAGRLFXFTSQLYGIFPEFLXGALPT IAFALLAVWLIRKQEKRX

R AR AN A RN



30 1501 KI GASALXNV SDKQW NNLT VNLANXGQCR TD* ORFlI 14-1 and ORFl11l4a show

89.8% identity in 1564 as overlap orfll4a. pep -1 5 JAN 2007
MNKGLHRI | FSKKHSTMWAVAETANSQGKGKQAGSSVSVSLKTSGDLCGKLKTTLKTLVC ' g
1111111112223 hbddekag!t U 11T DD T111122222222122 FEEETTTT pdadndboloodos 1 35

orf114-1 MNKGLHRI | FSKKHSTMVAVAETANSQGKGKEPAGSSVSVSLKTSGDL CGKLKTTLKTLVC
orfll4a. pep SLVSLSNCOSXXXX(? TTDKSAPKNXQWWI LKTNTGAPLVNI QTPNGRGL SHNRYTQFDVD
11112111 11 1111 ¥ F1 PP 1101 1111111121111111  orf114-1
SLVSLSM/LPAHAQ TTDKSAPKNQQ\/VI LKTNTGAPLV PN SHNRYTQFDVD 40 orfl | 4a. pep
NKGAVL NNDRNNRie s A EnEy pes AR i A ?%&%‘f”ﬂﬁm@ RsPitapes gquid | |
111112: 11111 be hskful dntibdns fob Vdckidslor Hibgnobtick] 1111111111111111 orf114-1

NKGAVL NNDRNNNPFVWKGSAQLI LNEVRGTASKLNG VTVGGQKADVI | ANPNGI TVUNG  or fl | 4a. pep
GGFKNVGRG LT GAP(F GKDGAL TGFDVRQGTL TVGAAGANDKGGADYTGVLARAVALQ 45 111111111111
12122220 St BRI i cr o et rrrrrrrnr . orf114-1

GRLOGKNL AVST PRI VAEA A Rk A GO T Aty O o PeP

| C1111111l 1 11ciaalitpll GéAGTégé%g&gﬂlgég&gG@g%g&%g%&CLAG[:AGI [11 50 orfll4-1
GKL QGKNL AVSTGPQKVDYASGER SAGTAA BRAALGMLADSE orfll4a. pep

GVKNAGTL BAAKQLI VTSSER Em&&m&&%&&%&%m&%

11111121111112111111 2201 | | ctaedrtért bidciiabdn] dcbachdric kdcbackdth lerkdrbdct111 orf 114-1

CVKNAGTLEARKQLI VTSR ERSEIE AT TAPCTEASBTNEROEITBRGIGIBIINEG 55 or |1 4a. pep
VWM

Rl ESKG.LVI ETGEDI XLRSGA

C1111111174211 111 14011185 ﬁmﬁﬁgmﬁg@ﬁﬁﬁﬁg@‘sg ﬁ,’;ﬁﬁgﬁll 0rf114 1

RI ESKGLLVI ETGEDI SLWVWN@%@%{?WWE o NAKGRAAL:S 60 orfl | 4a. pep
A TI NDATI m&ss%mm \FachEaesty CEARIAH |

L1175 0::1:201: 1: : 11116541 ; sreddordet bivcrdched dakrrhnnzg Giaad. kicr |stdebm|w+3§ orf114-1
ADGRTVI KEAS| QTGTTVY.SSSKEEPEERNTRIFRRriVITESRCIICSANAYCHATPAH or f1 1 4a. pep

| ESGKPLSLETSTVASNI Ris NNGia@EQlcAdchARINICRARAFTNLNIRENL YoAHeDL 65

STEEEEEr: ;12224 1111111111 i11111111222111i111111 orfl14-1

| EAGKPL SREASTAE GBEIRbINSESh&EHBH oA AR BERITDNENTHGMNSYVHTGKDL  or f | | 4a. pep
NLNVDKDL SAASI HLKSDNAAH TGTSKTL TASKDMGVEAGLLNVTNTNLRTNSGNLHI Q
1111111121222111111119123vAemRess KexpAck$vis] vSLMrsepic] GRLATYINEN Ydstdstat 1l 1-. 5 JAN 2007
WD .99/ 36544 PCT/ 1B9§! 00%5aenv i %iﬁm"iéﬁiﬁgﬁ FOTASKINGS VIUGGLKADY

NLNVDKDL SAASI HL KSDNAAH TSRSy TaesRm) 1,_‘ EATSIER PRI NGERIHh Q o fl | 1a. pep
AAKGNI q_ngLNAAKALz ST TALIERE S AP SR PRITITA 111111111111111

) AL b b bl Wb ekt 2t 54011 4 e

KADVXAGSVGKGRL KADNTN TSSSE0LTEMAXNG: QhCRRSGRNSLNGKHL SLANNGGN 1111
11111111% 111111 11| Ed | eeticcdckd bockdnbdrt |ckAnbdcedal cotdadaleer Adndabednd [ 11 orf114-1

KADVNAGSVGKGRL KADN?N TorohhaAcknl PN Gtoehohiel Tt St Geota O

2¢1 GGTATTGCCT GCCCATGCCC ARATTACCAC CGACAARTCA GCACCTAAAA
251 ACCAGCAGGT CGTTATCCTT AARACCAACH CTGGTGCCCC CTTGGTGARAT
) 301 ATCCAABCTC CGAATGGRCG CGGATTGAGC CACAACCGCT ATACGCAGTT

44 351 TGATGTTGAC BACAAAGGGG CAGTGTTAAA CAACGACCGT AACAATAATC
401 CGTTTGTGGT CARAGGCAGT GCGCAARTTGRE TTTTGAACGA GGTACGCGET
151 ACGGCTAGCA ARCTCAACGG CATCGTTACC GTAGGCGGTC ARBAGGCCGA
501 CGTGATTATT GCCARCCCCA ACGGCATTAC CGTTAATGEC GGCGGCTTTA
551 ARAMATGTCGG TCGBGGCATC TTAACTACCG GTGCGCCCCA AATCGGCAAR
45 601 GACGGTGCAC TGACAGGATT TGATGTGCGT CAAGGCACAT TGACCGTAGG
651 AGCAGCBAGGT TGGABTGATA AAGGCGGAGC CGACTACACC GGGGTACTTG
701 CTCGTGCAGT TGCTTTGCAG GGGARATTAC AGGETARAAL CCTGGCGGTT
751 TCTACCGETC CTCAGRRAGT AGATTACGCC AGCGGCGAAR TCAGTGCAGE
801 TACGGCAGCG GGTACGAAAC CGACTATTGC CCTTGATACT GCCGCACTGG
50 851 GOGGTATGTA CGCCGACAGC ATCACBCTGA TTGCCAATGR ARARGGCGTA
901 GGCGTCABAA ATGCCGGCAC ACTCGRAGCG GCCAAGCBAT TGATTGTGAC
951 TTCGTCAGGC CGCATTGARA ACAGCGGCCG CATCGCCACC ACTGCCGACG
1001 GCACCGRAGC TTCACCGACT TATCTCTCCA TCGARACCAC CGARAAAGGA
1051 GCGGCAGGCA CATTTATCTC CARTGGTGGT CGGATCGAGA GCAABGGCTT
55 1101 ATTGGTTATT GAGACGGGAG ARGATATCAG CTTGCGTRAC GGAGCCGTGE
1151 TGCAGAATAA CGGCAGTCGC CCAGCTACCA CGGTATTAAR TGCTGETCAT
1201 AATTTGGTGA TTGAGAGCAA AACTAATGTG ARCAATGCCA ARGGCCCGGC



10 orfll 4a. pep ADLKNLNVHAKSGALNI HSDRALSI ENTKLESTHNTHLNAQHERVTLNQVDAYAHRHL SI
LUE L0 L0rrr e 111111111111111111111111111111111  or ¥ bJAN 2007

ADL KNLNVHAKSGAL N dARRRALS | ENTKLESTHNTHLNAQHERVTLNQVDAYAHRMI8B9MBI0BT f | 14a. pep
XGSQ WONDKL PSANKLVANGVL AXNARYSQ ADNTTLRAGAI NLTAGTALVKRGNI NWS

LG Y U YA LA L ot 4.1
TGSQ WONDKL PSANKL VANG Az BACAGEARKMKRGNI NS or f 114a. pep

TVSTKTLEDNAELKPLA%N%W ﬁﬁ%@%ﬁﬁ&ﬁmtmmsm 20

LTIETI 1251212220 1 ksl lededackcet Irfctirgdad btdrddtab] fracchdehd bt 11 orf 114-1

TVSTKTLEWELKPLA%NWQW@SM{K@@(%G@WW orfll 4a. pep

GAXSAQVSSLEAKGNI RI1%6E GXTicBt AREHI ANATERKGKE T BHTERAGINNSESRACEXT |1 11 |

11111111%1112112 1 2§34 ﬁm,f@@ g@gﬁgm R IR (R T 25 orfll4-1

GAPSAQVSSLEAKGNI RLWGE@LMM@B&@(NW@GQENNEM/WW FPT orfll 4a. pep

QKXXXL NQKSKEL EQQ Abd: KRR SRR ek B L o R Vi R L IR VIRERKRR OKE 11

LTI :\]Qiél L1 2borl piskterdrt rcherbdel |chickdThdr dakdekdchd bdskdapdec orfl | 4-1

QKAAEL NCRSKEL EQQl A KRS SR e G L R A Y AL IR VIRGEIsKCKE 30 or f 11 4a.

pep YLQAKLSAQNI DL 2GAQGITEI-SCS DiTTASKKISMeEAAB\ICRIARDSEARNArdaE DA TDQY | 1 |
11111111111111111@%&1@%@&3&@%3&@1%@@@%@% orfll4-1

YLQAKL SAGNI DL| SAQZHE| SESBATABHKItchiaEAKCHATRI ANDSBARARICEBGITDQY 35 ortl | 4a. pep
El GKPTYKSI TYDKAAL BiPSE T G CUR AR AAETEIAET | TRASEEKAISEASID KAH 1111111 1111
11111111111111111%3511 4chd7rgchd Mpgcherba TdsdrrdttIcEMChacE] cerercaal 4- 1

El'GKPTYKS| TYWL%S%@X&%MEW@A%@%@W@ KA.H orf |4a.pep

SDI VLEAGONDAYTFLXTKEK [E 40 111LITTT]

1111111 111111 11@11@%&?’*&“@ “ﬁcﬁwﬁﬁ ISﬁﬁaﬁﬁGﬁﬁT éﬁﬁsmﬁ E" Efi14-1
SDI VI EA DAYTFL KEOK SERG SRR CTIVRARYERARA IE orfll4a. pep
AT RNV LV A G E R i DO SO | S R ROt NET

PRI 111111111 28031 1 Axpacrice] rer¢elgabf rechaafdch JaenreaAntAT ferdctde’q 11111 45 orf114-1
ANTTRFNAPAGKVTLVAGHEL b et iR WLk bt | ot RN ke, NET  or f 114 a. pep

R ey - BT mﬁt@%ﬁ.ﬁmﬁlﬁﬁ?ﬁﬁ orfil4-1

KLPVRWAQTAATRS L ERTCYAR OS50 orfl | 4a.
pep EEKLﬁTNSTV&%%&% DRI TE EKLS

11111111111111111 0, Icr ] GAg A11: orfll4-1
EEKL ETNSTVWOKGA %%%%%%é&ﬁ%ﬁ%ﬁ%ﬁhw 55 orfll4a. pep
T e L enE T P P W

A ];‘QE%EAT Gcc;ccci orfll4-1

NN
KQPEYAYLKQL QVAKNVERA TAA orfll4a. pep
VGKTL 1477 60 | :

LGLNGA ----------- 3651 Wdas emmeme ‘r% A

<1111 1P an Emh mmmﬂsﬁeg E&&G chgig GCAAGAGC L 1500

GGVAASGSSTAAAAGT AMFTTM&WVSIM

3851 CCGAATTCAAR AACCACGCTG GCCGETGECGG ACATTCAGGC AGGTGTAGGC

3901 GAAARAGCCC GTGCCGATGC GRAAATTATC CTCAARGGCA TTGTGARCCE

) 55 3951 TATCCAGTCG GARGAAARAT TAGRAACCAA CTCRACCGTA TGGCAGRAAC
:;, 4001 AGGCCGGACG CGGCAGCACT ATCGAAACGE TGAAACTGCC CAGCTTCGAA
4051 AGCCCTACTC CGCCCABACT GACCGCCCCC GGTGGCTATA TCGTCGACAT

4101 TCCGARAGGC ARTTTGAAAR CCGRAATCGA AAARGCTGECC ABACAGCCCG

4151 AGTATGCCTA TCTGAAACAG CTCCARGTAG CGAARAACGT CAACTGGAAC

60 4201 (CAGGTGCAAC TGGCTTACGA TARATGGGAC TATAAGCAGG ARGGCTTAAC

4251 CAGAGCCGGT GCAGCGATTG TTACCATAAT CGTAACCGCA CTGACTTATG

4301 GATACGGCGC MACCGCAGCG GGCGGTGTAG CCGCTTCAGG AAGTAGTACA

4351 GCCGCAGCTG CCGGAACAGC CGCCACAMCE ACAGCAGCAG CTACTACCET

4401 TTCTACAGCG ACTGCCATGC ABRACCGCTGC TTTAGCCTCC TTGTATAGCC

65 4451 AAGCAGCTGT ATCCATCATC RATAATAAAG GTGATGTCGGE CAAAGCETTG

4501 AAAGATCTCG GCACCAGTGA TACGGTCAAG CAGATTGTCA CTTCTGCCCT

4551 GACGGCGGGT GCATTARATC AGATGGGCGC AGATATTGCC CAATTGAACK

4601 GCAAGGTAAG RACCGAACTG TTCAGCAGTA CGGGCAATCA AACTATTGCC

4651 ARCCTTGGAG GCAGACTGGC TACCAATCTC AGTAATGCAG GTATCTCAGC

70 4701 TGGTATCAAT ACCGCCGTCA ACGGCGGCAG CCTGARRGAC AACTTAGGCE

4751 ATGCCGCATT AGGRGCATTG GTTAATAGCT TCCAAGGAGA AGCCGCCAGC

4801 APAATCRARR CAACCTTCAG CGACGATTAT GTTGCCAAAC AGTTCGCCCA
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GGEC TATTGCGAAT
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280 KG 281 gﬁ\l pspA: 317 NG 318 g

FI 14a 1s al so honol ogous to pspA:

gi 12623258 ( AF030941) MﬂML}aﬁFvs@x;ﬁ@ﬁs\em&s&&@k@bﬁvémk@&%dxa neni ngi tidis)
@rKNeevIa XBBeBYN| dent i ti es

Sgknvonct éﬂé&&&i
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MNKGLHRI | FSKKHSTMPAY APFISREERGRTRY e,
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| ADKSAP VI L QT ARG BRE Gt A pE:
QF DVDNKGAVL NNDRNN- £33 - é’%ﬁ%ﬁ%ﬁé’i mmmwemmémm 163
ESTHNTHLNA QHERVTLNQV DAYAHRHLSI TGSQIWONDK LPSANKLVAN
40 GVLALNARYS QIADNTTLRA GAINLTAGTA LVERGNINWS TVSTKTLEDN

AELKPLAGRL NIEAGSGTLT IEPANRISAH TRLSIKTGGK LLLSAKGGNA
GAPSAQVSSL ERKGNIRLVT GETDLRGSKI TAGKNLVVAT TKGKLNIEAV
NNSFSNYFPT QKAAELNQKS KELEQQIAQIL KKSSPKSKLI PTLOEERDRL
AFYIQAINKE VKGKKPKGKE YLQAKLSAQN IDLISAQGIE ISGSDITASK

45 KLNLBAAGVL PKAADSEARA ILIDGITDQY EIGKPTYKSH YDKARLNKES

RLTGRTGVSI
DAYTFLKTKG
ANTTRFNAPA
NYSKNELNET
ERARADAKII
SPTFPKLTAP
QVQLAYDKWD
AAARGTAATT
KBLGTSDTVK
NLGGRLATNL
KIKTTFSDDY

50

35

GRNPATLSDA
NFDSTPTNAK
SNIRNGITGP
TQAREAGRAGT
OESKNIGAVN
NRSVFTISPN
EGGQPTTTIK

60

Computer analysis of this amino acid sequence predicts a transmembrane region and also gives the

65  following results:

HARAALDDAR IIIGASEIKA PSGSIDIKAH SDIVLERGON
KSGKIIRKTK FTSTRDHLIM PAPVELTANG ITLQAGGNIE
GEVTLVAGEE LOLLAEEGIH KHELDVOKSR RFIGIKVGKS
KLPVRVVAQT AATRSGWDTV LEGTEFKTTI AGADIQAGVG
LKGIVNRIQS EEKLETNSTV WQKQAGRGST IETLKLPSFE
GGYIVDIPKG NLKTEIEKLA KQPEYAYLKQ LOVAKNVNWN
YKQOEGLTRAG AAIVTIIVTA LTYGYGATAR GGVAASGSST
TAAATTVSTA TAMOTARLAS LYSQARVSII NNKGDVGKAL
QIVTSALTAG ALNOMGADIA QLNSKVRTEL FSSTGNQTIA
SNAGISAGIN TAVNGGSLKD NLGNAALGAL VNSFQGERAS
VAKQFAHALA GCVSGLVQGK CKDGAIGAAV GEIVADSMLG
EKHKVISYSK IIAGSVAALN GGDVNTAANA AEVAVVNNAL
KHQPOQKPDKT ALEKIIQGIM PAHAAGAMTN PODKDAAIWI
IVITSYGVYA AGWTAPLIGT AGKLAISTCM ANFSGCTVMV
ATGAVTVGNA WERPVGALSK AKARKQAIPT QTVKELDGLL
TRINIANSTT RYTFMRQTGQ PVSAGFEHVL EGHFHRPIAN

ELKVILOSNK VVSSPVSMTP DGQYMRTVDV GKVIGTTSIK
VFTDKSGNLI TTYPVKGN?*
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| AENVTVLSNGSI Gé%x% EAKD%S‘QEBMHF%%@ NNGNI K kgG t %4 65 +T +
Gt+ + +ASDT +++ + + + 5 R 1 AN 2 .99/ 36544 PCT/ | B99/ 00103 - 94-
Sbj ct: 454 AGRTLAECSHCRuM m@mb@éxmdiéma TNRGLI 513
Query: 515 ADDNIT: . --- E%NE NV SAAS) N KEDNAAHI TGTSKT 569
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570 DTASKDI\/GVEAG)Q@(MXXW:;@&S@MA QB o G PIIRMNERI G5 NAPEAERTAL Q 625 + A +
e B L AR WA st et
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299 GVGVKNAGTLEAAKQL! VT ESERE rea ENSERI AT ARGHEAS BEY S ETFEKGAXGTF 355 V+N G+
AL +G + 1 TAE T+ GT 25 Shpct: 3913 330 340 350 360
QGSVKNI GRV- Al S84 NER \GREPMNN 1M ddsequence <SEQ D615k TNQSEDGEQTV 1120

40 1 ATGARTAAAG GTTTACATCG CATTATCTTT AGCTARAMAGC ACAGCACCAT

51 GGTTGCAGTA GCCGARACTG CCAACRGCCAR GGGCADAGGT AAACRGGCAG

101 GCAGTTCGGT TTCTGTTTCA CTGAAAACTT CAGGCGACCT TTGCGSCHAR

151 CTCARAACCA CCCTTAAAAC CTTGGTCTGC TCITIGGTTT CCCTGAGTAT

201 GGNATTHCNN NNCHNTNCCC ARATTACCAC CGACARATCE GCACCTARAR

45 251 ACCANCAGGT CGTTATCCTT ARRACCAACA CTGGTGCCCC CTTGGTGART
. 301 ATCCAAACTC CGAATGGACG CGGATTGAGC CACAACCGCT ATACGCAGTT
4) 351 TGATGTTGAC AACAAAGGGG CAGTGTTAAA CAACGACCGT AACAATAATC
401 CGTTTCTGET CAARGGCAGT GCGCAATTGA TTTTGAACGA GGTACGCGGT

451 ACGGCTAGCA AACTCAACGG CATCGTTACC GTAGGCGGTC AADNMGECCGR

50 501 CGTGATTATT GCCAACCCCA ACGGCATTAC CGTTRATGGC GGCGGCTTTA
551 AAAATGTCGG TCGGGGCATC TTARACTATCG GTGCGCCCCA AATCGGCARR

603 GACGGTGCAC TGACAGGATT TGATGTGCGT CAAGGCACAT TGACCGTAGG

651 AGCAGCAGGT TGGAATGATA AAGGCGGAGC CGACTACACC GGGGTACTTG

701 CTCGTGCAGT TGCTTTGCAG GGGAAATTAC AGGGTRAAMAR CCTGGCGGTT

55 751 TCTACCGGTC CTCAGARAGT AGATTACGCC AGCGGCGAAA TCAGTGCAGG
B0l TACGEGCAGCG GGTACGAAAC CGACTATTGC CCTTGATACT GCCGCACTGG

851 GCGGTATETA CGCCGACAGC ATCACACTGE TTGCCANTGA ARRAGGCGTA

801 GGCGTCAAAA ATGCCGGCAC ACTCGAAGCG GCCAAGCAAT TGATTGTGAC

951 TTCGTCAGGC CGCATTGAAR ACAGCGGECCG CATCGCCACC ACTGCCGACG

60 1001 GCACCGAAGC TTCACCGACT TATCTHNCNA TCGAARCCAC CGAAAAAGGA
1051 GCNNCAGGCA CATTTATCTC CAATGGTGGT CGGATCGAGA GCAAAGGCTT

1101 ATTGETTATT GAGACGGGAG ARGATATCAN CTTGCGTAAC GGAGCCETGG

1151 TGCAGAATAA CGGCAGTCGC CCRGCTACCA CGGTATTAAA TGUTGGTCAT

. 1201 AATTTGGTGA TTGAGAGTAR AARCTAATGTG BACAATGCCA ARGGCTCGNC
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GTGCT GC
+ + T+ S AN +K + +1K‘i‘ &Eﬁ)ﬂ ACCTCGACCG TTGCCTCCAA CATCCGTTIG

QAVSGTLDGKE! | LVSGQDWTVWQF‘FTA%%-@ G\ FEAT IﬁﬁgMKK 1292 CQuery
521 AKTTNLNTPG- NLY%ﬁG@iﬁbiﬁv A§§$§§§§° ABIFSTSKTLTA 572 40 K+

++ G + KD.N + +S +1631 NGFAGCATEC %3 %‘“ CCATATTA CCEGCACCAG
EKSGLMGS GFTAGSK Qﬂ@%ﬁgygﬁg w%ﬁéﬁ@ﬁﬁ&ﬁ SS 1352 Query:
573 SK- GXXX)?WW%Q g@g%%%%imm %m ARERERCAY ETTALQG 626  +
D+G+ +G + + KG ++ OMA:tbch cedrceT CCAL CGGTAATGCC 412
PQGDVGE SIEKI S| DAAQNRYS Mﬁlﬁ% ATV NIRRT PVATBETT /G ery:
627 N VSDGLHAVSA Géﬁhiﬁ% TC T TSRS RRIARIAN. 1424 Ani no aci ds
1- 1423 of ORF 114- ilUYve gggﬁ};w ng% gg%ggfr\ecc T&h‘%gggg)ressed in E coli,

as . descnpbed abOVonl Gﬁﬁggmgﬁ@m@ﬁﬁbes@mm;q ddsd ng SDS- PAGE, and

Figure 5 shows pl oﬁ o %ﬁ@gﬂg”‘g} CCG?@E Pﬁgggﬁﬁ aﬁ% and AMPHI regions
1

for ORFI 14-1. Bas AARCGHiak Soctrnerh it ogy with the

put‘ativn%§ecreted Probt BT ADE Cglgf*“'-"még @g;t:ggg%‘*g’; GCCE WisiiNy che presence of a

t ransnendr ane domatgm d;dGGdAECAf)

N. mepi ngi tidis Qﬁf‘“‘ AR for vacci nes or
di gg{n]ost I CS. Exarrpggasl 1%%@?? @ddl @mgigg%;m gﬁ%ﬁs&e@i&egse was identified in
o JHAN

POIEB99/ 00103 -95 1 ..
ccckl

Nneni ngi 8P di s <SEQ@? SCOQNTE, CTEAICRAS

CGCTTCATTC. ATCATGAACD SBRE e ey GATTGTTGCA
GCCGGEECAGG ATAT HEESECY ‘ %TG CATTGITTTA
AAAGCAGGAE ACGACAT: aiéﬂi'méﬁa'cmﬁ'ﬁ tc CAATGAATAC
CACGAGAGCA WACAWTCIEE SETTITRIEEERAqe Amm TATCGGTAAC

CGGAAAACTA 251 C%&T@&MAEG&G'EWCMM fﬁIﬁ@AA'EéﬁA@mAG CATTATAGEC 301

AGCCTGA T GAGACACRET /TAPARIS EXXSIEo IemiTny CRpIspee SARISSISIS T COCAGTACE

GTCTCCAGCE COGAGGGEEG AGARIAGCGHGSAGH BCGAMAN crod e ShREAGAGGT AGAGTTOGCA
AACAACCGGT  ATGOCAGEEA Kl REReeihatdrrasics fémmm ERAEACCCC TTACCGTOGC
CCTCAATGIC COGGTTGHEC cchacAnGEk ANAET TCATASCCAABOMNSCOC AAAATGT GGG

CAAAAGT 551 %ﬁmemmmmmmﬂgﬁsﬁmmew GGCAGAGITA 601
JGBA .

TCAAGCAACC CAACAAA?FGKI PREGLARACT GECCAREEABC TESE T Vet

GCTAATACCA CCCGCTTCAA TGCCCCTGCA GGTARAGTTA CCCTGETTEC
| 3651 GGGTGABNAG NTGCAACTGC TGGCAGAAGAR AGGCATCCAC ABGCACGAGT
: 50 3701 TGGATGTCCA BRBAAGCCGC CGCTTTATCG GCATCARGGT AGGTNAGAGC
3751 AATTACAGTA AARACGAACT GARCGAAACC AAATTGCCTG TCCGCSTCGT
3801 CGCCCAARNT GCAGCCACCC GTTCAGGCTG GGATACCGTG CTCGAAGGTA
3851 CCGAATTCAAR RACCACGCTG GCCGGTGCCG ACATTCAGGC AGGTGTANGC
3301 GAAAAAGCCC GTGTCGATGC GARAATTATC CTCRAAGGCA TTGTGARACCG
T 55 3951 TATCCAGTCG GRAGAAARAT TAGAAACCAA CTCAACCGTA TGGCAGRAAC
;) 4001 AGGCCGGACG CGGCAGCACT ATCGAAACGC TAARACTGCC CAGCTTCGAR
4051 AGCCCTACTC CGCCCARATT GTCCGCACCC GGCGGNTATA TCGTCGACAT
4101 TCCGAAAGGC AATCTGAABA CCGAAATCGA ARAGCTGTCC AMACAGCCCE
4151 AGTATGCCTA TCTGAAACAG CTCCAAGTAG CGAAARRCAT CAACTGGAAT
60 4201 CAGGTGCAGC TTGCTTACGA CAGATGGGAC TACAMACAGG AGGGCTTAAC
4251 CGAAGCAGGT GCGGCGATTA TCGCACTGGC CGTTACCGTG GTCACCTCAG
4301 GCGCAGGAAC CGGAGCCGTA TTGGGATTAA ACGETGCGNC CGCCGCCGCA
4351 ACCGRTGCAG CATTCGCCTC TTTGGCCAGC CAGGCTTCCG TATCGTTCAT
4401 CAACAACARA GGCGATGTCG GCRABACCCT GAARGAGCTG GGCAGAAGCA
65 4451 GCACGGTGAA ARATCTGGTG GTTGCCGCCG CTACCGCAGE CGTAGCCGAC
4501 AAMATCGGCG CTTCGGCACT GANCAATGTC AGCGATBAGC AGTGGATCAA
4551 CAACCTGACC GTCAACCTAG CCAATGNCGG GCAGTGCCGC ACTGAttaa

This encodes a protein having amino acid sequence <SEQ ID 62>

1 MNKGLHRIIF SKKESTMVAV AETANSQGKG KQAGSSVSVS LKTSGDLCGK



651 AAGGTCAAAA CTACAATCAA AGCCCCAGTA TCAGTGTGIC CATTAC. TAC 15 701 C%AACAGA
AAAGTCGTAA CGAGCAAAAA AGACATTACA CCGAAGCGGC 751 AgCAAGTCAA ATTAT AN 2007
AAGGGCAAAC CAGAETTHeEE CCAACAGGAA 801 GTGGGGAGCA GTCCAATATEBREATACAG
GTTCCGATGT CATCGGCCAT 851 GCAGGTACTC CITTCATTGC CGACAACCAT ATCAGACTCC
AATCTGOCAA 901 ACAGGAQEEE  AGLIAGEAAM SRAMAAGHA: ANGRARTIECT TGGAATGCAG 20
951 GOGTACGTNN CAANATAGSCrAACCRRATCAKGEFTFOERAT TASCEOOBEA 1001 GGRARTATCG

GTAAAGGTAA AGAGCAAETSG AR A R D A A Lt o Eibaxtuan GTC GGCAGCACAA

CCGGCAAAAC TACCATCEGA sASIBBBOSEEE:TA T GATAGGAGBS TUAMGGTGT GCAGCTCATC
GGCAAAGGCA TACACCCHGA St ERES TALRERCANG, mﬂ%ﬁﬁéﬁ BARGHGT TCA AGATACTGAA
ACCTATCAGA 25 12071 3s@eCAAMGAGCANAACSESANTNETOBAACIST STKACACT CGGTT ACGGATTCAG

1251 TCHAGOGEC AGRTAGESE L ANSE-ARA m@aﬁ@mﬁm 1301 TAACCGGGCA
AAgQCGGTATT TAT&C&BAGAW@S@@AMT%MLWIB\S&L %@AEA ACACAGACCT

y AAGGGOGGT ATCATCAEGT P R AR ACCTTTTTCA

GACGGCCACC CTTACT GOCA s 146 11 BREACATIROAVA MEONEAGBLEBOTACGAAG GCAGAAGCTT
CGGCATACRC 1501 CREAGERREES é@@ﬁﬁﬁ%&é@ﬁﬁm KEERCEETTA COGACAAACA
1551 AGGCAGGCCT ACGHASAGHRAT ARGEO0REIASCRERCETACKIICHEGEACG 1601 GAGACAGCAA
AAACAGCACC Ammmmma@msﬁm GAGREACCG ACGAAGOGEG
ACAACTT@EC CGAACABGLAAGRADRCBALAKSEE w_n_mrmmmg@q@memmm ACACCGGCAT
CGACACCGAA ACTGCGEST Ciadiiend: ARLAE AL Sh Focscmin esbigbsl TCG AC. .. This
corresponds to thesanpavorLeass dscee m‘wxng ?VD»TGMS ITQREGNIE 6>: 1 . . RFI HDEAVGS
NI GGGKMoYA AGRDI NYRREX kbt aﬁ%ﬁ-\ AR TENEY HESXXSGVMG
TGGLGFTI GN RKTTWTMENWG&GI\@IQﬂ@EKLMSTSWW\MTWQTGST VSSPEGRNTV
TA DVEFA NNRYATERAH IR %@&ﬁﬁ{@{:ﬁg@i NN PRI /G KSKNKRVNAM

Y 201 QA m@massww VOPCETISRN EQKRHYTEAA 251
ASQI | GKGOT TLAATGSEE H\’i?’“ri%ﬁﬁ\?“ f ADNHI RLQSAK 301 QDGSEQSKNK
SSGWNAGVRX GRENGH RECDRTAGO b GRER%EREBS T HRHaxEed®1 THVGSTTGKT Tl RSGGDTTL
KGVQLI GKG  QADTRNLHI E SVQDTETYQS 401 KOONGNVOVT VGYGFSASGS YROSKVKADH

ASVTGQSG Y AGEBOYGRKw 43Te LA (L BT b 551

T?S‘SESQSS T?;%?”@E%/T R i1 | f
na sis o
AKET nﬁs&?& E%e[ & fp% queapmé&% q%gh%gwg y

this anino acid sequence gave (OWMING t NeSUlT& (i gy IMEth ySpA
put ative secr ePE@FY ot ei ALVHEVRENRCATTREGPIT S LT HCE e PIEYFR G HBERFIAF030941) ORF
116 and4pspA peadiabes hOwe388masnrrtedthict peirtrabQidaarvaent apirndrkwd 16: 6

EAVGSNI CGGKM VARERD! WRGZ%%M&%@%!%M@%%&M&M@%EXM%:%G AV + G

++l + +GtDl V G +¥ +D +L A ++| ¥+ 55 Ps

QUSGTLGKE! | LVSEROITVTCRT I APTATT T AR TR RRER 1204

orflld-1 GGFRKNVGRGILTTGAPQIGKDGALTGFDVRQGTLTVGAAGWNDKGGADY TGVLARAVALD

orfllda.pep GKLOGKNLAVSTGPCKVDYASGEISAGTAAGTKPT IALDTAALGGMYADS ITLIAXEKGY
TP rEe  e e e R e e e s e

50 orflid-1 GRLOGKNLAVSTGPOKVDYASGEISAGTARGTKPTIALDTAALGGMYADS ITLIANEKGY

Co- orfllda.pep GVKNAGTLEARKQOLIVTSSGRIERSGRIATTADGTEASPTYLXIETTEKGAXGTEI SNGG
‘> FRCALTIE e bbb e e s b e e el et
55 orflid-1 GVKNAGTLEARKOLIVTSSGRIENSGRIATTADGTEARSPTYLSIETTEKGAAGTFISNGG
orfllda.pep RIESKGLLVIETGEDIXLRNGAVVONNGSRPATTVLNAGHNLVIESKTNVNNAKGSYXNLS

PROURRIRE R0 e e et b ber v e b err sl st

orflld-1 RIESKGLLVIETGEDISLRNGAVVONNGSREATTVLNAGHNLVIESKTNVNNAKGPATLS

60 orfllda.pep AGGRTTINDATIQAGS SVYSSTKGDTXLGENTRI IAENVTVLSNGSIGSARVIERKDTAH

N N R R N R N A A RN AR F RN AR N RN

orflla-1 ADGRTVIKEASIQTGTTVYSSSKGNAELGNNTRITGADVTVLSNGTISSSAVIDAKDTAH

orfllda.pep IESGKPLSLETSTVASNIRLNNGNIKGGKQLALLADDNITAKTTNLNT PGNLYVHTGKDL
65 R A N R R NN R AR R R RN AR R A RN R I RN R AN R AR R AR RN
orflld-1 TEAGKPLSLEASTVTSDIRLNGGSIKGGKOLALLADDNITAKTTNLNT PGNLYVHTGKDL

orfllda.pep NLNVDKDLSAASTHIKSDNAAHRITGTSKTLTASKDMGVEAGLLNVTNTNLRTNSGNLHTIO
e N AR R R AR AR RN AN R AR RN R R AR NN AR



O f116: 66 XXOOOOOXNXNRKXXRTNI VHTGS| | GSLNGDTVTVAGNRYRQTGSTVSSPE 125
++K + HT S++GSLNG+T+ AG Y QTGST+SSP+ 60 PspA: 1295 1.5:JAN 7007
SGLMGSGGE GFTAGRIKKHIEENRSETVSHTESVVGSLNGNTLI SAGKHYTQTGSTI SSPQI$sMesl, 5 JAN
2007 WO 99/ 36544 PCT/ 11199/ 00103 -96- -@f 116: 126

TP T YL MBI SEURIRNERARR, © 1 v
BAA ARAS j“"“‘ H 2@& 5 Ofll6:

cavd SS&KI S DAA@QRYS@SKW

183 KNKRVOOOOOOEXMGSYQAT; ALY QSHMe 240 KN RV
+ + + AP +AGQG | SVS+ Y + +ﬁ§ §

KNSRVNAMAAANAL NRGVES &%N%{& mﬁlﬁ i??i??i?ﬁcﬁvﬁﬁﬁV&”d?m?%i%a o f116:

241 EQKR EAAASE 1+ CGKGOT THARARTESEERDSNI N TEESEN FERIATSTOE F AR RIETBARY 300 10 E +
T+ +1 G +L Afhlatpep | AoTobiNaxEsaCal ndorAdiNnrkies kAt AL ncl 4B hraLs T

507 OO ORAGVRY WW artate
301 @GSEQSKNKS%MAWRXW%%% §360 Q
E+'S+NKS+ NAG\/ 1>rfG4a F@ TACG TT P?[NLTAGTALVKRGNINWS
QTHQERSENKSAGFNAGVALAI NKGIGE'-} mm h@&x&é dhgb Of116:

L7 TG e SR SR R

Al, ESCCDT VL KGCQLKEKRGVGV T AESEHIMESEEPT AT RERCENVSAOV TVEHESHEASMEES O f 116:
421 YRQSKVKACHASYIRGSGE YARERGYQkIQARRINT Bl ekt i SHOGARKEINFEENEL: 480 Y +SK

+D+ASV +AG +|+VTH I IS | 1|r||1|.|| Hl N
YNRSKSSSDYASVN A@D@%ﬁ%ﬁ\ﬁ%@%& I;%%%%Eﬂﬁ%%%ﬁmfﬁﬁ: 25 O f 116
481 -TASDI QNHSRYEERGFEP G5 Sg¥ks ,
aQ\IHASAAASAlezSGGZ 17&@@ A&bﬁﬁyﬁ””””' ;m sixskopt edi ct ed
that thi¥ pr ot e| gnl;rom N. Ls%ﬂ:ﬁmQag&zxss&qwasﬁﬁmﬁ%lgh%ﬁnﬁ ?Mﬁgnhq pe usef ul
i

antigens for vacci nes or | tiagnostii s 801 kexanplie wing partial
DNA sequence wa¥tiéént i f gt A P ERF ARG S ML ERey PR 5ERs 1 LiPC ITORCGACCGGCA
CCCTCGEO3EG CAT ATButisr CORBBEOEEBAr AT EEET RN s 5l SCORACTEF A K FFdEEABAAAG
CGGOGGAAAA CCTCRETORG . GOGHUCRARG 1 e CRECLITCAN  COEAGTEEREL

TCGGCTATGC AACTGGIGGT 35 151 AGTGGIGGIG CTGIGGTGEG TGCGAATGIA GATTGGAACA

ATAGGCAGRT 201 CEATCORAA ERRANR R iRt AP AR R et oacC 251

GOGAAGTTGA AAAAGECEAA CORAGAAMIA TILAGCACOA A GASBOBBOA T8 O LATEGAAT CC
GCAGGCAGAT ATGOGHT e, T%@M@wlmmﬁéhm&mwm
CATAT T ATCGGAATGA 40 Thilgtcoriresponds | tiol i he lant ino taiciidt s el uence <SEQ I D
66: ORFITS>: 1 "I rtcsL G T A T S AREN B AKERD G RERARVRIAT T S5AAl GYATGG 51

JCREVIERRECTGREY ARV ILKGIVNRIQ
SCAVGANV D\ANNR@W@ENALWWMmum|1|u:m?%ﬁﬁ:?ﬁfnmn?n?

iy 50 orflla-1 KLPVRVVAQTAATRSGRDTVLEGTEFKT TLAGADIQAGVGEKARADAKT TLKGIVNRIQS
orfllda.pep EEKLETNSTVWOKQAGRGSTIETLKLPSFESPT PPKLSAPGGYIVDIPKGNLKTEIEKLS
AR R AR AR RN R R I AR R R R R R R AN AR N R R AR AR RN AR AR R A K
orflid-1 EEKLETNSTVWQKQAGRGSTIETLKLPSFESPTPPKLTAPGGYIVDI PKGNLKTEIEKLA
' :) 55 orflléa.pep  KOPEYAYLKOLOVAKNINWNQVQLAYDRWDYKQEGLTEAGAATTALAVTVVTSGAGTGAY
AR RN R RN SR AR RN AR AR A R NN TR N RS I N I
orflld-1 KQPEYAYLKQLOVAKNVNWNOVOLAYDKWDYKQEGLTRAGAATVT I IVTALTYGYGATAS
orfllda.pep LGLNGA-—~-=———==-—=- XAAATD~————————AAFASLASQASVSFINNKGDVGKTL 1477
60 ]z RN Pl Phisllsertbrtlg
orflld-1 GGVAASGSSTAAAAGTAATTTAAATTVSTATAMQTAALASLYSQAAVSIINNKGDVGKAL 1500
orfllda.pep KELGRSSTVKNLVVAAATAGVADKIGA —————————— SALXNVSDKQWINNL—-——TVNL 1523
(BARENEEN RS ol sl [ A N
65 orfiid4-1 KDLGTSDTVKQIVTSALTAGALNQMGADIAQLNSKVRTELFSSTGNQTIANLGGRLATNL 1560

orfllda.pep  ANXGQCRTDX

orfll4-1 SNAGISAGINTAVN. ..

70



101 MRI RRQ CVG WIKVPKTAI P TKASYPLSE* Conputer analysis of this am no acid
sequence reveal s two putative transmenbrane domains. 45 Based on t hibsJAN 2007
analysis, it iwopiedicted that this protein from N neni ngt@iaPE900and its

epi topes, could be useful antigens for93vaCC| nes or diagnostics. Exanple 16
The follow ng parti.al DNA sequenc i

67> 1 .. CARNNZRRYERD DSRraAAg B INEAT v T il el oot A

2007 WO 996HRPR44ndHepA bn%%ﬂ{ &%@&Aﬂ%ent@xn@@ﬁ%«]’eﬁﬂ\c AGATTCCCT A TATACTGCCC
AG kGCGTGC GTgGCTGAAG 101 ACACCCCCTA CGCTTGCTAT TTGGAACAGC TCCAAGTCAC
CAAAGACGTC 151 AACTCCAAEEN AGKSTACMATTL-CEEETIACEASAAATEEENCTEAAT AADACAGGA 201

AGGCTTAA& CCACOROAG gz%ﬁ ﬁsm%um&m&ém%%mﬂm
ATTCGCCTCG CTGEEEHECT AT BT a5 7 G (o AT RLARARS I ICAATAT CGG

TAaCACCCTG AAAGAGCT G Gﬁ@ﬂks CHAARE LD CEKSANT SR ST GBICGT CGe

t ACCGCAJEC 45%@%@9%%-%&@%@9@%@%@ WFOGATAAGCA 10
501 GTGGATCAAC EOCSEAG bl TGATTAATAC
CGCTGTCAAC GGCEHEAGEE® PipA A A AR T T e RS L S T b SRR A T e T BT TTGGT
GAATACTGEG CATGRAGAAG GABCRAGT ko165 AATEAMACABNTTGGATOASEAREEACATTAC
CCACAAGATT GOOCATGOGA, 7M1, TEMEECOLRG T ore TOOS enchefatin GIG
TCAGGATGGT 15 75 GCGA AgGTG CGGCTGTGEG CGAGATAGTC GGGGAIGCTT TGACAAACGG
BOL_ CAAMATOCT OGACACT T PR AP TR AL EHACALS AR SRR B5 £ ACACCARACT
GGTT ACGEERAAGES GhehGETCOE.EREORAEETEAps\@ 8 1A AN T SEOEEEE GHANT GCGGC
TGAGGTAGCG GTGAAAAATA, ATCAGCTTAG 951 CGACAAAtGA 20 This corresponds to the
am'ny acid sequence <SEQ I D 68; ORF41>: . QCRLKSSQFY RRHLLCKYI'Y RFPI YCPXAC
VAEDTPYACY LXQPTRTKBYV “51*NWNQVXLAYD W\DYKQEG_T GAGAAI | ALA VTWTAGAGA
GAALGLNGAA ORI 45AMT AT RGolsAGRIRAYSLI NNKGNI GNTL KELGRSSTVK NLMVAVATAG 151
VADKI GASAL NNVSDKQW N NLTVNLANAG SAALI NTAVN GGSLKDNLEA 25 201 NI LAALVNTA
HGEAASKI KQ L DOBNEPHIZP (FEeh° MEGARALAARIKEICODE: in2 Bt A GARYCE] Vo GEAETNGKNP
DTLTAKEREQ | LAYSRIZVAG sTYSGVNGDYxp301 sDNAAANAAEVA VKNNQLSDK* Furt her wor k
reveal ed®t he covpltefes nded/ edt iPeke- Seydtiarce IWSES N 6929 =17AFETRAGTAA
ATATTCAGAT TCCGEATAT A bt rbatsTiniluelhk deldtncs s86h s bl - - T (AMAALALE sG;CCT ACGCTT

ACGACAASG. GEACTITAM 5T CAC IR A B AR R AT G0GC
ACGACAAAT G GGA ¢ ATTGCGC

G};:'(;' Query: 56 XXOGGOOCOOCIXXXXXQITTDKSAPKNXQVVILKTNTGAPLVNIQTPNGRGLSHNRYT 115
T TAC I DKSAPKN Q VII4T G P VNIQTP+ +G+5 NR+
Sbjet: 61 FSVMLALGVAAFSPAPASGIIADKSAPKNQOAVILOTANGLPQVNIQTPSSQGVSVNRFK 120

4 Query: 116 QFDVDNKGAVLNNDRNN-——=—w—wwm—— NPFLVKGSAQLILNEV-RGTASKLNGIVTVGGE 163
QFDVD KG +LNN R+N NP L 4G A++I+N++ 5 LNG + VGG
Shject: 121 QFDVDEKGVILNNSRSNTQTQLGGWIQGNPHLARGEARVIVNQIDSSNPSLLNGYIEVGG 180

Query: 164 QKADVIIANENGITVNGGGFKNVGRGILTIGAPQIGKDGALTGFDVRQGTLTVGAAGWND 223
45 ++A+V++ANP+GI VNGGG N LT G P+ 4G LTGFDV G + +G G D
Sbjct: 181 KRAEVVVANPSGIRVNGGGLINAASVTLTSGVEVL-NNGNLTGFDVSSGKVVIGGKGL-D 238

Query: 224 KGGADYTGVLARAVALQGKLOGKNLAVSTGPQKVUYASGEISAGTARGTK-——-FTIALD 279
:) ADYT +L+RA + + GK++ V +G  K+D+ +A 4 FT+A+D
50 Sbjct: 239 TEDADYTRILSRBAEINAGVWGKDVKVVSGKNKLDFDGSLAKTASAPSSSDSVTETVAID 298

Query: 280 TARLGGMYADSITLIAXEKGVGVENAGTLEAAK-QLIVTSSGRIENSGRIATTADGTERS 338
TA LGGMYAD ITLI+ + G ++N G + AA + +h+ G++ NSG I +a+
55 Sbijct: 299 TATLGGMYADKITLISTDNGAVIRHKGRIFAATGEVTLSADGKLSNSGSI—~~-=---DAA 351
© Query: 339 PTYLXIETTEKGAXGTFISNGGRIESKGLLVIETGENIXLRRNGAVVONNGSREATTVILNA 398
+ 4T + + G IS Vi + I + G + G5 + +
Sbjct: 352 EITISAQTVD--—=————= NRQGFIRSGKGSVLKVSDGINNQAGLI-—-~GSAGLLDIRDT 399

60 Query: 399 GHNLVIESKTNVNNAKGS----XNLSAGGRTTINDATIQAGSSVYSSTKGDTXLGENTRI 454
G +§ ++NN G+ ++8 ++ ND + A vS8+ D G+
Sbjct: 400 Gr—=--— KSSLHINNTDGTIIAGKDVSLOAKSLDNDGILTARRDY-SVSLHDDFAGKRDIE 453

Query: 455 IRENVTVLSNGSIGSAAVIEAKDTAHIESGKPLSLETSTVASNIRLNNGNIKGGKQLALL 514
65 +T + G+ + +I+A DT + ++ + + + 5 R G L+



201 CGTGGTTACT GCGGGOGCGG GAGCCGGAGC CGCACTGGGC TTAAACGGCG 251, OGG
GGCAACCGAT GCOGCATTCG CCTCGCTGGC CAGCCAGGCT 35 301 TCCGTATCGC TCATC 07
CAAAGGCAAT ATEIPAREA CCCTGAAAGA 351 GGGCAGA AGCAGCACEEHREMARATTCT
GATGGTTGCC GTCGCTACCG 401 CAGGOGTAGC ‘CGACAAAATC GGTGCTTCGG CACTGAACAA
TGTCAGCGAT 453 AACCAGHGAs TTEAACAAGET v CAGEETICAAG s GHEGREATGE:CGESCAGTGC 501

CTTOUGET TTCBNCARTA TEOOCA e R RO G AR TER AACAGTTOoA.

TCAGCACTAC ATTACCTACA MG PR EAACT g5 1 - TEXR XA NS E R S S ECEGE CTFEOGGCEEC
GAATAAGGGEC AAGHGTCAGE 1 gk Aok AT  AGCHECGEa T L GTEOERGEMA  FAGT CGEGGA

GGCTTTGACA 75 s GATTTT 45
801 GGGK}TACAGCQI]AAA%%&C%%%I T AACCOGT GT Q&@W 8A§ ATGTAAATGC
GGCGGCGAAT GOCBETCR 2@ TRECGGTGAA AAATAATCAG 901 CTTAGCGACA AAGAGGGTAG
AGAATTTGAT AACGAAATGA (BTEEATGOGC 951 CAAACAGAAT AATCCTCAAC TGTGCAGAAA
AAATACTGTA AAAAAGTATC 1001 AAAATGTTGC TGATAAAAGA CTTGCTGCTT CGATTGCAAT
ATGTACGGAT 50 1051 -ATATGCECGEA, GLAGTGANEG TAGAACAATC AGAAAACAAC ATTTGATCGA
1101 TAGTAGAAGCIEIFRErTT EX T3 CRICOERAECATETCFAATT GEFPARAGATE (14151 ATGAATGGTA
TAAATTATTC ACCAMATGHT AGAGEEAASE AGATEESE6Tcrkd20 i TEACAGTETR:ATGAT TTGAA

OO TATR LT e AT TS P R ARG

GTTTGTAAAA 138 CRANAT AT AT AT AN TR RTAC CE AT T EAGT TTCGA
1401 TABAAACCTA; AAAAGAGGARG RIS AAADESY ILGARGETET F-AGFGANGAR secrl 401  AGGGCATTAA
AGGAGCOCAT AACOECACCA. ATLIEATO0-ACACTAMT.d S0L,JCACCAGGAG GADGOGTANA

GATA FTGAAGGCAT 601 156 Jv+1 AGCCCBAATT NAAAKATGAGA TTCCTACACT
AGA G%CA CGTRARCCHS B AT A P T AR R AR (AT R FRAMARACTGTTTA
TAATCCTAAA  16&5&ryAAAT TWRETEATCAT AVAATORAET T CAANT SKECTEAMMATRE1CTECT TCACA

1701 AGGATATTCY, M%&MM%MM%A@M% ndl {31 TATOGGAAAG

AAAAAATGTC ATTCAATTCT CAGAAACCTT CCGAATC 65 1801 ATATTTAGAT CATATTTTGA

TGTAAATACA GGANGEATT f‘ﬁ%ﬁéﬁﬂ{éﬁ‘“‘fﬁ@“ﬁ%ﬁ&ﬁﬁ@%@“ﬁﬁ“ﬂﬁ?52°V\D 99/ 36544

PCT/ | B99/ 0010353 88 -12he28scri@r=eB pORY STt W1 R heTIafH T aehdrasesguerc e25<SEQ | D 70;

ORFA1- 1> 1 MYMKC PR MB@B&E&&BM@M@&HA&DVMMT%MMYK 51
QEGLTGAEBAA | | ALAVTVWT A€A ASLAS%: 10 Ir+8VSL | NNKGN

| GNTLKELGR SSTUVRNIE MEA %ﬂ‘ﬁ?ﬁiﬁ?ﬁ“@&?&ﬂwsﬁsﬁw VR ARAGSAAL
NTAVNGGSLK DNLEAN: LSAA Q_WWXXXXXXSGNLHIQAAKG ————— NIQLRNTKLNAAKALETTALQG 626

+ D+G+ +G + ++ + NT + A A++ G
45 Shject: 1353 PQGDVGISSGKISIDAAQNRYSQESKQVYEQKGVTVAISVPVVNTVMGAVDAVKAVQTVG 1412

Duery: 627 NIVSDGLHAVSA 638
+  ++hEHA
Sbhjct: 1413 KSKNSRVMAMAR 1424

Amino acids 1-1423 of ORF114-1 were cloned in the pGex vector and expressed in E.coli, as
i described above. GST-fusion expression was visible using SDS-PAGE, and Figure 5 shows plots
) of hydrophilicity, antigenic index, and AMPHI regions for ORF114-1.

Based on these results, including the homology with the putative secreted protein of N.meningitidis
55 and on the presence of a transmembrane domain, it is predicted that this protein from

N.meningitidis, and its epitopes, could be useful antigens for vaccines or diagnostics.

Example 14

The following partial DNA sequence was identified in N.meningitidis <SEQ ID 63>



201 SKI KQLDQHY | T14KI AHAI A GCAAAAANKG KCQDGAI GAA VCEI VGEALT 251 NGKNPDTLTA
KEREQ LAYS KLVAGTVSGV VGGDVNAAAN AAEVAVKNNQ 301 LSDKEGREFD NEMTACAKGNIAN 2007
NPQLCRKNTV KKY&DyNkiR LAASI Al CTD 351 | SRSTECRTI RKOQHLI DSKS1B#HSHEWEAGL |
GKDDEWYKLF SKSYTQADLA 10 401 LQSYHLNTAASKSW.QSGNTK PLSEWWSBDQG YTLI SGVNPR

FI PI PRGFVK 451 ONTPI TNVKY PEG SFDTNL KRHLANADGE @ g(%l KGAB NRTNFMAELN 501

SRGGRVKSET QTDI EG TR~ KYEERIL: DRI R B ki ﬁé ronbp1 KFSDDKI LQM
AQNAASQGYS KASKI Aq\]ER TRSESRRKNY FREYFDVNT GRI TNI HPE* 15

GCCCATAATC GCTATAE?%C CACGRGAG
Conput er sanal ysi s 5t t ReRariaioraedctt HEHUERC SrrPRcOlE Chdwdera ! ansmenbr ane

domai n, and horml WFQAF\GA NT% icaTTIeeEai n A) was al so
found. ORF41 showsasgz Tﬂ%&tﬁ?ﬁ&%ﬁ%@e’é’éﬁﬁ @E%GE@HE A%rgcm h an ORF (ORF41 a)
fromstrain A of No Fct’fmﬂ%‘“s A POTCH (T 9=CCA2O orf4l. pep
YRRHLLCRY1I YREPI YCP?ZZ\CV Gl ERIN TR |

Frrrztzarrrrr rrrrssend IRF’#AMCG@rTmeT%CAFL%% PGKTPW\R@F/ %‘-Y’@W\DYKQEG_ 10 20 30

GC TCCAAGCAGC AGTGCCGGAC

25 70 80 90 100 11ﬁ1 12(Rebdsnar mmGCCCCAGTA TCAGTGTGTC CATTAC. TAC:

TGAGAAI HAL AVTVVTAGAGAGAAICEIC NE/SARGEISTR AN M-SENS% AGG
111111111111111: 118§ 11: iéﬁiéi&’ék b a ek 3@2&? lokrokeocn orf4la
TEAGAAI | ALAVTVWVTSGAGT GARACCANGAX AR TEAKCASIC ﬂsg‘éggmm WT 40 50 60 ,70 80

90 30 3g0 140 15 cﬁ Oi‘- 60 Aﬁﬁ?ﬁ cﬁ@ﬁé@?ﬁ ATCHBHITTGGART TACCGCCGEA
L KELGRSSTVKNL WAVEPAGVARIRR

11111111121111: 11: 2831 45 g@glmggm g%ﬁcﬁmﬁﬁmﬁii&ﬁillnn orfala .
LKELG?S%{VKNLWAAA‘FAGVA&@@SAE A g@% e MASSAMIEITAV 35 100 110 120
130 1407150 190 23D 2 £k JAEE 8l afézéfzﬁm

NGGSLKDNLEANI LAALMST AH 1111111 1111

GARALASEEAARNAANKEKECOD
N 1111111nlnmnﬁacfmﬁ%%mﬁ@mw a@%&m@ﬁa
NGGSLKDXQEANl L AAL MKIT AHGESAASICR mm &@ c G CQ:) 160 170 180 190

200 210 250 260 Zib 2§ERZEEE: Ei:‘é 2852322-282
GAl GAAVGE! VGEAL TNGRNPDFAS EV 45

MS@@‘RM
LUPIEi TSI 122221338 11 ﬁi:iﬁiﬁ@iﬁﬁ%%’éﬁﬁﬁﬁﬁﬁliﬁiﬁéﬁﬁiﬁ i&:@ﬁ@ﬁiﬁﬁiﬁﬁéﬁé&ﬁﬁ 4l a

GAl GAAVGE! VGEAL TNGENPDRCTARERECHE VB BAAGTYESOAN/CCDVNAAANAAEY 220 230 240
250 260 270rniskhBespéils RPnOLdhifd aditEiRqnNDED $6X ol 1611111

1 ..RFIHDEAVGS NIGGGKMIVA AGQDINVRGX SLISDKGIVL KAGHDIDIST
51 BHNRYTGNEY HESXXSGVMG TGGLGFTIGN RKTTDDTDRT NIVHTGSITG
40 101 SILNGDTVTVA GNRYRQTGST VSSPEGRNTV TAXXIDVEFA NNRYATDYAH
151 TQEQKGLTVA LNVEVVQAAQ NFIQAAQNVG KSKNKRVNAM AARNARWOSY
201 QATOOMOOFA PSSSAGOGON YNQSPSISVS IXYGEQKSRN EQKRHYTEAA
251 ASQTIGKGQT TLAATGSGEQ SNINITGSDV IGHAGTYLIA DNHIRLOSAK
301 QDGSEQSKNK SSGWNAGVRY KIGNGIRFGI TAGGNIGKGK EQGGSTTHRH
45 351 THVGSTTGKT TIRSGGDTTL KGVOLIGKEI QADTRNLHIE SVODTETYQS
I 401 KOONGRVQVUT VGYGFSASGS YRQSKVKADH ASVTGQSGIY AGEDGYQIKV
451 RDNTDLKGGI ITSSQSAEDK GKNLFQTATL TASDIQONHSR YEGRSFGIGG
501 SFDLNGGWDG TVTDKQGRET DRISPARGYG SDGDSKNSTT RSGVNTHMIH
551 ITDEAGQLAR TGRTAKETEAR RIYTGIDTET ADQHSGHLKN SFD. ..

50  Computer analysis of this amino acid sequence gave the following results:

Homology with pspA putative secreted protein of N.meningitidis (accession number AF030941)
ORF116 and pspA protein show 38% aa identity in 502aa overlap:

Orflle: € EAVGSNIGGGKMIVAAGODINVRGXSLISDKGIVLKAGHDIDI STAHNRYTGNEYHESXX 65
44V + G ++I+ +G+DI V & ++I+4D +L A ++I + A R E ++
55 PspA: 1 235 QAVSGTLDGKEIILVSGRDITVTGSNIIADNHATILSAKNNIVLKAARETRSRSAEMNKKEK 1294

orfll6: 66 XA XX NRR XX XXX R TN IVHTGS ITGS LNGDTVTVAGNRYRQTGSTVSSPE 125
++K + HT S5++GSLNG+T+ AG Y QTGST+SSP+
PspA: 1295 SGLMGSGGIGFTAGSKKDTOTNRSETVSHTESVVGSLNGNTLISAGKHYTOTGSTISSPO 1354

60



orf 41 a AVKNNQL SDXEGREFDNEMTACAKQNXPQL CRKNTVKKYQNVADKRLAASI Al CTDI SRS 1?%@%
300 310 320 330 A partial ORF41 a nucl eotide sequence <SEQ ID 71> i
.. TATCTGAAAC AGGTEGAAGT AGCGAAAAAC ATCAACTGGA ATCAGGTGCA pchndddibeCT TAC
GACAGATGGG ACTACAAACA GGAGGGCTTA ACCGAAGEAG 101 GTGOGGCGAT TATCGCACTG
GCOGTTACCG TGGTCACCTC AGGCGCAGGA 151 ACCGGAGCCG TATTGGGATT AAACGGTGOG
NCCGCOGCCG CAACCEATGC?E S ANCRE P RN SO PG AR WEsF T BES O THES 982 201
AGCATTCOGCC TCTTTHaoCA G GACRE T AT T Tk AT G AMANGAR bR A ANSODGAT GT

. G o] O AGRAG LA &%ﬁ% (COGC
CGCTACCG(LEE @%ﬁ%e{%ﬁcﬁiw 35T AG PS?S%G Iﬂ%ﬁ%ﬁ%@%@ TAA
GCAGTGGATC AACAKSEET GA 53 MRWE@GTWAW m@?&é@&%@@z\ﬁ@&TTAA
TACCGCTGTég 451 MMWRRWTW@WSW@F@@J@WTT 501
GGTCAATA C mmmm +;m CAT
AGTCCACAAG S[TJ%E&EA g A ECATA %@I 01 M &
GTGTCAGGAT wmm@omgéﬁmwmvmﬁgiw@m%@m@ ST TRCACAAA

CGGCAAAAAT CCTGACACT Tis27/ Qitkork alksACSEAAR INANCTEREASK AR YR Bl s sSATACHBCAA

GOCTCAGGTA GOOGFOAMA AT A S b Pk e T MG B dAT AT AN

CGAAATGA GCAT GEXBCCA » N A A S A T AR ST € A RS G 1 & T P P R A IR ST AT T GT AAA
A@AGTAT AATG'BT@GTGZATMVTG@&AGIWﬁ%GMFMMFﬁWTAT
ATCCCGTAGT ACT 100 B AR AT R ECAT CERT A TETAGAAGCCT
TCATTCATCT 10?%A AAGCAG CTCTART TGS TAAAGATGAT CAATCGTATA AA¢ ATTCAG
1101 CAAATCTTAC AEECARGCRED % PEIACAGTCTTAT CATTTGAATA 20 1151
CTGCTGCTAA ATCTEGGECT ErGAAE: SARAGANABCC TTTATOr CAA 1201 TGGATGTCOG

CrANACA RN s TSR, ol e RN AR AT,

CAAACCTANA /AhBARA TGT e ub8BanGERANNT GETIGs ATIEIFEITFAG TCAAGAACAG GGCATTAAAG
GAGCCCATAA 25 1401 CCGCCACCAAT NTTATGGCAG AACTAAATTC ACGAGGAGGA NGNGTAAAAT
1451 CT GQOAA GATATT GAAGGCATTA CCCGAATTAA ATATGAGATT 1501 CCTACACTAG
ACAGGACAGG TAAA T GGIGGATTTA AGGAAATTTC 1551 AAGTATAAAA ACTGITTATA
ATCCTAAAAA Nt Fdifiiad partiéy DM Imace web ibntRECAYMVhEdgiAARBA 1663 GNT TCACAAG
GATATTCAAA AGCCTCTAAA 30 1651 ATTGCTCAAA ATGAAAGAAC TAAATCAATA TCGGAAAGAA
AAAATGICAT 1701 TCAAT.TEELAGAAACTIET GrrACGEEAATECARCA TCITAGAMNN TATNTNGATG
L1751 TAMTACAGS AAGRATTESSTAL AERERE sippamy gremies coomne

151 AGTGGETGGTE CTGTGCTGEG TGCGAATGTA GATTGGARCA ATAGGCAGCT

201 GCATCCGARAR GARATGGCGT TGGCCGACAR ATATGCCGAA GCCCTCARGC

251 GCGAAGTTGA ARAACGCGAA GGCAGAAAMAA TCAGCAGCCA AGAAGCGECA

301 ATGAGAATCC GCAGGCAGAT ATGCGTTGGGE TGGACAAAGG TTCCCAAGAC
351 GGCTATACCG ACCAARGCGT CATATCCCTT ATCGGAATGA

40" This corresponds to the amino acid sequence <SEQ ID 66; ORF118>:

1 . .TTGSLGGILA GGGTSLAAPY LDKAAENLGP AGKAAVNALG GRAAIGYATGG
51 SGGAVVGARYV DWNNRQLHPK EMALADKYAE ALKREVEKRE GRXISSQEAR
) 101 MRIRRQICVG WTKVEPKTAIP TKASYPLSE*

Computer analysis of this amino acid sequence reveals two putative transmembrane domains.

45  Based on this analysis, it is predicted that this protein from N.meningitidis, and its epitopes, could
be useful antigens for vaccines or diagnostics.
Example 16
The following partial DNA sequence was identified in N.meningiridis <SEQ ID 67>

1 . .CAATGCCGTC TGAAAAGCTC ACAATTTTAC AGACGGCATT TGTTATGCRA



This encodes a protein having the partial am no acid sequence <SEQ I D 72>:

1 YLKQLQVAKN | NVNQVQLAY DRWDYKQEGL TEAGAAI | AL AVTWTSGAG 35 51 TGAVILU AN
XAAATDAAFA SLASQdSYSHsssl NNKGDVGKT LKELGRSSTV 101 KNLVWWAAATArGIABIK0 GASA
LXNVSDKQAN NNLTVNLANA GSAALI NTAV 151 NGSLKDXLE ANl LAALVNT AHGEAASKI K

QLDQHY! VHK | AHAI A 3%&@% PDTLTAKERE
Q LAYSKLVA 251 GTMJM%?\ %ﬁ% TACAKQNXPQL 40 301

CRKNTVKKYQ NVADKRng | Wﬁ%@ﬁgﬁ%ﬁg |‘%f§% PIQEARAGAZan WEAGLI GKDD

EVWKLFSKSYs TQADLALQSY: HL MR dobeaiEao D@ﬁ\ﬁa'ded:c SGVNPRFI P
PRGFVKQNTP | TNVKYPE SF %ﬁ:" g&%ﬁg TXMAEL NSRGG
XVKSETXTDI EG TRI KY e oect DKI L QVAQXA
XSQGYSKASK, 45 551 IA F%ﬁl; ﬁ@g@g@g@g PER T NI HPE* ORF41a
and ORF41-1 show 94.58% | m;mg/cacmr G@?EGCmbert Aamcai&cﬁ:@m@ orf 4l a. pep

YLKQLQVAXNI NVRQVQL AYBRVDYREETEEST IR SXCOERCIIERTA |1 1IH T 111
50 orf41- 1 MVNI Q PYhL PRESUEAL Foedic GC%ZE@@{DT e M TAEIABYKOEGL TGAGAA 10

20 30 40 % 60 40 60 gzg C‘I‘ g c GGGGAgGC‘I‘T TGACAARCGG

I ALAVTV\WSGAGTGAVLG%% m%’&%ﬁ%ga RGIEaK Phdtearai 55 1111

LEEEr: e 1; 1111@%1 | 1 R2T9CPYCEY CPRTPLEA TRITAGCE FICPARRATA PRPRSETRAS  or f41-1 |
IALAVTV\/TAGAGAGAALGL GAARAATDAAFASLASQASVSLI NNKGNI GNTLKELGR 70 80 90 100 110
120 100 2010 ThixgongpeniyQ thezminogeid saapepreg<SESHp 68; ORF41>:

SSTVKNLWAAATAGVADKI GASALXNVSDKQA! NNL TVNLANAGSAAL I NTAVNGGSLK

1111111: 11: 111111111§111§§Nm@§§/¥mﬁ1ﬁ ;gmiﬁﬁgmgﬁmgm Il orf41-1
SSTVKNL MVAVAT AGVADK L GAS A2 MRVEEK: %mm AUNGBSIK 130 140 150
160370 180 65 160 170 1@HLIGH LoQMIr ] RATASEANA ARNKEKCODG

DXL.EANI LAAL VNTAHGEAASKI %ﬁ EFHADTABRREARANKEKOTDGALEGNA 1 5 JAN 2007
WO 99/ 36544 PCTI | B9800 % "mf"ﬁ"fllll 11 a 1111111 11111111111 W11 11 11
1 1111111111 Fandlet dvdrk revealé¢ddiie chmplete nucleotide sequence <SEQ ID 69>:

DNLEANI LAALVNTAHGEAASKI KQLDQHY!I THKI AHAI AGCAAAAANKG<CQI)GAI GAA 190 200 210 220

230 240 220 230 GAT (JE¢CIATATA(IBACCAGAT GUGTGCTGE
VGE| VGEALTNGKNPDTLT %@é@ﬁ\?&ﬁ’ Lo A
1111111111111111111 1%%%%& PRSI $739 11 or 41- 1

VGEI VGEAL TNGKNPDTLT GNQ 250 260 270

280 290 %0 301 TCCGTATCGC TCATCAAMCAA CAAAGGCAAT ATCGGTAACA CCCTGAAAGA
351 GCTGGGCAGA AGCAGCACGG TGAAABATCT GATGGTTGCC GTCGCTACCG
401 CAGGCGTAGC CGRCRABRTC GGTGCTTCGG CACTGAACAA TGTCAGCGAT

451 ARGCAGTGGA TCARCAACCT GACCGTCAAC CTGGCCAATG CGGGCAGTGC
501 CGCACTGATT AATACCGCTG TCAACGGCGE CAGCCTGRRA GACAATCTGG
40 551 ARGCGAATAT CCTTGCGGCT TTGGTGAATA CTGCGCATGE AGRAGCAGCC
601 AGTARBATCA AACAGTTGGA TCAGCACTAC ATTACCCACA AGATTGCCCA
651 TGCCATAGCG GGCTGTGCEG CTGCGGCGGEC GAATAAGGGE AAGTGTCAGG
. 701 ATGGTGCGAT AGGTGCGECT GTGGGCGAGR TAGTCGGGGE GGCTTTGRCA
! 751 ARCGGCAAAR ATCCTGACAC TTTGACAGCT BAAGAACGCE AACAGATTTT
45 8§01 GGCATACAGC ARACTGGTTG CCGGTACGGT AAGCGEETGTE GTCGGCGGCG
851 ATGTABRATGC GGCGGCCAAT GCGGCTGAGG TAGCGGTGAR AARTAATCAG
901 CTTAGCGACA ARGAGGGTAG AGAATTTGAT BACGAAATGA CTGCATGCGC
951 CAARCAGAAT AATCCTCAAC TGETGCAGARA ARRTACTGTA ARAAAGTATC
- 1001 AABATGTTGC TGATAARAGA CTTGCTGCTT CGATTGCART ATGTACGGAT
) ’) 50 1051 ATATCCCGTA GTACTGAATG TAGAACAATC AGRAAACAAC ATTTGATCGA
- 1101 TAGTAGAAGC CTTCATTCAT CTTGGGAAGC AGGTCTAATT GGTARAGATG
1151 ATGAATGGTA TRAATTATTC AGCARATCTT ACACCCAAGC AGATTTGGCT
1201 TTACAGTCTT ATCATTTGAA TACTGCTGCT AAATCTTGGC TTCAATCGGG
1251 CAATACAAARG CCTTTATCCG AATGGATGTC CGACCAAGGT TATACACTTA
55 1301 TTTCAGGAGT TAATCCTAGA TTCATTCCAA TACCAAGAGE GTTTGTAAARR
1351 CAAARTACAC CTATTACTAD TGTCAAATAC CCGGAAGGCA TCAGTTTCGE
1401 TACAAACCTA ABAAGACATC TGGCAAARTGC TGATGETTTT AGTCRARRAC
1451 AGGGCATTABR AGGAGCCCAT AACCGCACCAE ATTTTATGGC AGAACTARART
1501 TCACGAGGAG GACGCGTARA ATCTGAARCC CAAARCTGATA TTGARGGCAT
60 1551 TACCCGAARTT AAATATGAGA TTCCTACACT AGACAGGACA GGTAAACCTG
1601 ATGGTGGATT TAAGGAAATT TCAAGTATAR AARACTGTTTA TAATCCTARA
1651 AAATTTTCTG ATGATAAAAT ACTTCAAATG GCTCARAATG CTGCTTCACA
1701 AGGATATTCE AAAGCCTCTA ARRTTGCTChR AAATGAARGA ACTAAATCAR
1751 TATCGGAARG AARAARATGTC ATTCAATTCT CAGAARACCTT TGACGGAATC
65 1801 AAATTTAGAT CATATTTTGA TGTARATACA GGAAGAATTA CARACATTCA
1BSi CCCAGAATAA



10 280 290 300 310 320 330 .orf4la.pep . 15 JAN 2007
L SDXEGREFDNEMT ACAKQNXPQL CRKNTVKKYONVADKRLAASI Al CTDI SRSTECRTI |1 | |
111111111111 1%bbodebds |11 1111111111212111112111121111211111F¢VEFP9181

L SDKEGREFDNEMT ACAKQNNPQL CRKNTVKKYQNVADKRL AASI Al CTDI SRSTECRTI 15 310 320 330

340 350 360 340 350 360 37 .

RKOHL | DsRS%H%V@&@EP%R%B@%%%B&g%@%%ﬂ%%@@&ﬁ’mﬁkswQsc;\rrK LELL 1L 1
0 I AL T HIA Uee30 041 1

RKQHL | DSRSLHSSVEAGL ] GHDizw TR HENTAAKSEEBGMTK 370 380 390 400

410 420 5 400 410 430 SK3E™ mms&m @méﬁimm fori
PLSEWWEDQGYTLI SGVhRREK ANADG- 25
LI111111111] 111111:%12‘3‘?&2“4“!“2% NI E%i&kﬁ&iﬁ?@i“ﬁﬁiﬁsm&lmnll orfa1-1

PLSEWVBDQGYTLI SGVARREE#St THSMMPE GISPRRIRISKRMAARNADGE 430 440 450
460 4701%80 460 410) JRIEY S8 ‘éiﬁ@ o o EEO i

SQEQG KGAHNRTNXMA DA IEGETER) EDREEKPDGEFKEl 1 1:111111111r |
111111121 11211 1BF1 XEeos Qﬁj@i"ﬁﬁiﬁl‘i“i‘%‘fﬂi‘fﬁf*‘f““dP‘TSETf"?E

SQKQG KGAHNRTNFMAEL NSRGGRVKSETQIDI ECI TRI KYEI PTLDRTGKPDOGEKE! | 490 500 510

520 530!%54(ompuersngystnh thisppinomgid seayensy predipty ﬁYr%l’S’ﬁ‘é‘B ranc domain, and homology

SSI KTVYNPKXEXDPR E @M @sactnigarsiidetsl HGNERIdGELEERKNVI QFSETFDG 1111111111
1112112112 1 11221221122112711221122122122112112111 orf41-1

SSI | CTVYNPKKFESDDKI LQVAQNAASQGYSKASKI AQNERTKSI SERKNVI OFSETFDA . 550 560 510
580 590 60@RFADsI®ED IR idepiity aYea 2 §E52 RYTIREYKIVITORY b iromy sfrpin A of N.
1111111111]”;1‘?;";% gr.f41-1 KFRSYFDVNTGRI TNI HPEX 45 610.620 Anmino acids 25-619
of F41-1 were anplified as described above. Figure 6 shows plots of
hydrophilicity, antigeni c index, anth AVPHI1eregi oas for €&RF41-¢. Based on
this andl ysi s, orit4l-fen pl’f@‘tﬂiﬂlé‘f‘*’é&f"?lﬁ%ct’ﬁij?”ﬁ O TN TREN G tidis, and
it's epitopes, &euld be useful antigens fom,xummmmv@nmdmﬁ@mstl cs. 50
Exanple 17 The foll owing DNA sequence was identi'fied i # N nmeni’ngitidis <SEQ
I'D 73> 251 ATGGCAATCA T'EACATTGT A TTAe'BTCT GTﬁo AATGGTOATTT TAAATGEATG 51

TGCAAAAGCA AAAXATATIC ARSEARENIYTTAONA R LI?.‘E% G|‘“’TTTTC-}C-}GTI'T
TTTGESNT GC ATCATGRSCCG CHathnad kTG 2Xan s slrnska (oEEA KTTAATATTTTT
GCT TAGC}%AA ACAGAAAATA AAAATC@TAT 5“ 50 70 80
130 140 150 160 170 180 189
corfdl.pep LEKELGRSSTVKNLMVAVATAGVADKIGASALNNVSDKOWINNLTVNLANAGSAALINTAV
IR R R A NN RN AR R R R AR R N RN RN R RN R R RN R AR AR RN AT
orfidla LEKELGRSSTVEKNLYVVAAATAGVADKIGASALXNVSDKOWINNLTVNLANAGSAALINTAV
35 100 110 120 130 140 150
199 200 210 229 230 240 248
. orfdl.pep NGGSLKDNLEANILAALVNTAHGEAASKIKQLDOBY I THKIABATAGCAARARNKGKCOD
’ RN R RN S RN RN R AR RN R A RN R R R RN AR RN RN RN ARNNRE!
40 orfdla NGGSLKDXLEAN ILAALVNTANGEAASKIKOLDORY I VHK IAHATAGCAARRANKGKCOD
160 170 180 190 200 210
250 260 270 280 290 300 309

orfdl.pep GAIGAAVGEIVGEALTRGKNPDTLTAKEREQILAY SKLVAGTVSGVVGGDVNARANANEY

) 45 PERRE A R R R e b b et e g i g
orfdla GAIGAAVGEIVGERLTNGKNPDTLTAKEREQILAYSKLVAGTVSGVVGGDVNARANAAEY

220 230 240 250 260 270
310 320
50 orfdl.pep AVKNRQLSDIX
EEEIRRED
orfdla AVENNOLEDREGREFDNEMTACAKONX POLCRKNTVKKYORVADKRLAASIATCTPISES
280 290 300 310 320 330

A partial ORF41a nucleotide sequence <SEQ ID 71> is:

55 1 ..TATCTGAAAC AGCTCCAAGT AGCGARAANC ATCRACTGGA ATCAGCETGCA
51 GCTTGCTTAC GACAGATGGG ACTACAAACR GGAGGGCTTA ACCGRAGCAG
101 GTGCGGCGAT TATCGCACTG GCCGTTACCG TGGTCACCTC AGGCGCAGGA
151 ACCGGAGCCG TATTEGGATT ARAACGGTGCG NCCECCGCCG CAACCGATGC



201 CGTAAAATCA AGCAATCTAT GCTATCTTTT GGCGAAAATT GITCAAATAT 251 ATATGCTAAG
AGACCAGTAT . TGGTTATTAA ATAAGAGTGA ATACGITTTA 301 ATATTTTTAC TGTCCGTABTIAN 2007
GTCTGITATT GGATTGTATG TTGGAATTCG 351 GITAAGGACT AAGATTAGCC CAaATTTTTT
TAAAATGTTA ATTWIDTSFRG 1 5 JAN 2007 w Q 99/ 36544 PCTf 18994001 HA" ™ 01- 401

t TTTATTGGT ATTGGO: CTG AAAATCGGGC At t TT AAt CAAACTT 451 TAA This
corresponds to theam ReaRedcd 1SAGIENCRHESR &GELTZ&,TC eRkRAz: 1 MAITTLYYSV

NG LNVCAKA KNI Q/\A% NPAVES H%%%W Eg%&% E TENKNRI VKS
SNLCYLLAKI VQ YMLREQY V%] L §§Vic KI SPNFFKM.
| FI VLLVLAL Kl GHSGLPKL CT% %g g % ‘ sAHE et e nucl eot i de
sequence <SEQ I D 5‘31> ad AR T 4nnnb Akl S
CAATACTGCA 10 51 W@& ,. FSCIATETT: CIERAGRACG. GCATTGOCTT
101 TTATEATGOC ATTEGTCTAR hee] A Attt 151 TTAATGAGCT
TGTTGGTTCT ATGCA% 7!% m& TATTATTTAA
AAACCTATAA ATTGCT 6l Abdc GTGAAGTTGC

"Y,

TTTTGATACT TCCAGT JACA TTGTATTATT
CTGTCAATSG 351 T A GITGCOCAATA 401
ATAAGANTAT CGTTCTRRTT 'h“‘é‘ cg; 1 ACCAATGCCA
TGTCTCCCAT ATTGTTAATA KESAMAAT CGTATCGTAA
AATCAAGERA TCTATGETAT § i WTATATATG CTAAGAGACC
AGTATTGGIT ATTAAABAAG #OC GTATTGICTG

TTATTGGATT 651 Gﬁ% PREACAT PR ' WW@T TTTTTTAAAA 701
TGITAATIZT TATT A deténerba aaadbl GGTTTAATCA
T e e S e
ORF5I-1>: 1 MQEI r\% VFaa 1 i :;?ALVALPSL 51
LNSLLVLESN NKKGFVEE! V FPEREGKEPRRRT OIS SR h PYCTan1 WLLLMAI Tr
LYYSVNG LN VCAKAKMNHIQV MANNKEVEAskcctsird Afdchrztas ariirace MbRiAkd | FLLSETENKN

Rl VKSSNLCY LLAKI VG'YM TPREESPHE EAeT 56> MTTSE?GECFAFLAES VLSVI GALYVG | RLRTKI SPN
FEKMLI FI VL 1hiéleAdodtsGptotein heingithelfattialGaitpiicRisequtiat ¥SEG Imf2>t hi s amino acid
sequence reveal s three putative transmenbrane domains. A correspondi ng ORF
fromstrain A of N mn%@mdmmavw ehewosc enptaat 12g dvrviienml ogy with a

predi cted ORF fromiiN ik el il n g Féﬂiﬁ%‘gﬁ]ﬁ%ﬁséﬂom 96. 7% i dentity

over a 150aa over Ilap Nggstpxig rPNOREVITORESh s« DInonTak rrgaamefaaof N
AARNKGKCQD GAIGAAVGEI VGEALTN PDTLTAKERE QILAYSKLVA

251 GTVSGVVGGED VNAARNAAEV AVKNNQLSDX EGREFDNEMT ACAKQNXPQL
40 301 CRENTVKKYQC NVADKRLAAS IAICTDISRS TECRTIRKQOH LIDSRSLHSS
351 WEAGLIGKDD EWYKLFSKSY TQADLALOSY HLNTARKSWL QSGNTKPLSE

401 WMSDQGYTLI SGVNPRFIPI PRGFVKONTP ITNVKYPEGI SFDTNLXRHL

451 ANADGFSQEQ GIKGAHNRTN XMAFRLNSRGG XVKSETXTDI EGITRIKYEI

501 PTLDRTGKPD GGFREISSIK TVYNPKXFXD DKILOMAQXA XSQGYSKASK
45 551 IAQNERTKSI SERKNVIQFS ETFDGIKFRX YXDVNTGRIT NIHPE*

ORF41a and ORF41-1 show 94.8% identity in 595 aa overlap:

10 20 30
orfila.pep YLKQLOVAKN INWNQVOLAY DRWDYKOEGLTEAGAA
_ ;) EERI RN N R R RN R AR A AN NN A A N
] 50 orf41-1 MOVNIQIPYILPRCVRAEDT PYACYLKQLOVTKDVNWNQVOLAY DKWDYKOEGLTGAGAR
10 20 30 40 50 60
40 50 60 70 80 %0
orfila.pep IIALAVTVVTSGAGTGAVLGLNGAXAAATDARFASLASOASVSFINNKGDVGKTLKELGR
55 PEVTYR T R i e b L T i e b syt ez 104011
orfal-1 ITALAVTVVTAGAGAGARLGLNGARAARTDARFASLASOASYSLINNKGN IGNTLKELGR
70 80 50 100 110 120
100 110 120 130 140 150
60 orfdla.pep SSTVENLVVAAATAGVADKIGASALYXNVSDKOWINNLTVNLANAGSABLINTAVNGGSLE
IR AR NN R R R R R R R R R RN R N R R R RN RN R NN R I AN RN
orf4i-1 SSTVKNLMVAVATAGVADKIGASALNNVSDROWINNLTVNLANAG SAAL INTAVNGGSLK
130 140 150 160 170 180
65 160 170 180 180 200 230

orf4la.pep DXLEANILARLVNTAHGERARSKIKQLDOHYIVHKIAHATAGCARRRANKGKCODGATIGAA



meningitidis: 10 20 30 orf5l.pep MAII TLYYSVNG LNVCAKAKNI QAANNK.  Ti éIL 5
11121241 LIT1 LELE ITIE 1 111 40 orf5la - VO JAN 2007
YKLLAI GSWWGSI LGVKLL LI LPVSW.LLLMAI | TLYYSVNG LNVCAKAKNI QAANYKip @@ 100 110
120 130 40 50"%6™79"80 90 orf5l.pep _jgo.

NMVLFGFLXXI | GGSTNAMSPI LLI FLLSETENKNRI VKSSNLCYLLAKI VQ YNLRDQY 45 11111111
CUPEUTTTETT 22222220 L B e A g G i i b L g By i 1111

NWLFGFLAG | GCEFNAKSPI LL|°¥ET“§E?§WH§?§&1?§W&ETK@E§7WWM%O 150 160
170 180 190 100 110 120 130 140 150 50 orfsl_ pep -
WLLNKSEYXLI FLL&\le%\.@eg_chiiﬁekgaméﬁ@mﬁ@mﬁwﬁ&m&«ém&kmw| L 1 1T

FEEL L LEEE TTREED TEEn VO v o Lo L P T E g il 1) 1A L1
VLLNKSEYGLI FLL&VESYI G_W&%ﬁ%ﬁ@%ﬁéﬁﬁ%{zﬂg@ﬁlﬁ%ﬁkkﬁHé@%%{&mﬁ&0 210 220
230 2401250 1 5 JAN 2007 99/ 36544 -102- PCT/ 1B99/ 00103 ORF51-1 and
ORF51 a show 99,2%.igdent i k%ﬁ?@ﬂﬂf&é Unaﬁqﬁgéfﬂxﬁﬁki%ﬁinﬁh%{gﬂ&@rn?asé;pr:cml

| MOSI VFVAAAI LHG TGVGEPNL GITALART IVEL SKVVALVALIPSE ULV GOSN |11
:V.PEl IVHSH LI Frfl“rilllllI’?““Fr“f“ifﬁ‘%ﬁi“i“f‘ﬁfﬂﬁP%i“ﬁ%‘f‘%%bﬁk%@%éﬁﬁ%fﬁﬁé
MOE! MOSI VFVAAAI LHGI TGMGFPM.GTTALAFI MPLSKVWALVALPSLLVELLVLGSN orf Sl a. pep

et ek il Baa il i
NKKGEVOE! VYYLKIVRCE Al GSV\%%JIHJLI ﬁfﬁ*ﬁ%?%ﬁ\?é\ﬁ’%ﬁ%%’?ﬂ%aﬁ Wﬁ%‘iﬂgsﬁf@é orf 5l a. pep

VCAKAKNI QUVANNKNMW/LFGFLAG, | GGSTNAVSPI L|| FLLSETENKNRI AKSSNLEY 111111111 [ 111
121112 1111 11 okt deb 11 Ipigf.;’mubnlobﬂiiﬂs&&M%ﬁi%ﬂdﬂgzm&ﬁﬁaﬂmﬁ&hm

VCAKAKNFQVWVANNKNIWWI FGFLAS “W' It E h’§$ wg '%gﬁ N1 HaEf 5] a. pep

H_I l\l/?l\l{ll/liRPQI%f\Iiil FISEYG%;S:EI FEELL]T IP?%;&IEI I Iaéggigll 1fll L I}js glf?ll I1 '
! H or -

6 4 5

LLAKI VQBoYM-RDQYME 1 NKSEY s kaMir Wil &2 bafrd @1 f 51 a. pe

LVLALKIQBGON;SG_I KLX, l%ﬁlll%&ﬁ%%%&@%&% C},}éﬁwgg@' I‘((%%E%éfrhe coﬁploet e

| engt h ORF51a Aucl eot i de sequance < D s> 1Ssad A 2 AATGCAATC

TATCGTTLIT GITGCTGCCG CAAJACTCCA,, 51 CLGAATTACA GGCAJGGGAT, JTCCGATCGCT

CGGTACAACC GCAUEGEGES 1@@:@%?5@@03%@&1@@&@@@%%@@@@@ GCCATT

ACCAAGCCTG 25 éék-ITAATG@%{&@In@ﬁI&%A% %&W@ TTTTGECA

201 AGAGATTGIT TATTATTTAA AAAGCTATAAsAT TGO GCT Adc 2580 TCGTTGGCAG

CATTTTARSG GTGAAGTTGC TTTJLGATACT,TCCAGTGICT 301 TGGCTGCATT TACTGATGGC

AATCATTACA TTGIATIEAEF CT Wﬁﬁﬁﬁﬂt
orf{l-1 KFRSYFDVNTGRITNIHPEX
45 610 620

Amino acids 25-619 of ORF41-1 were amplified as described above. Figure 6 shows plots of
hydrophilicity, antigenic index, and AMPHI regions for ORF41-1.

Based on this analysis, it is predicted that this protein from N.meningitidis, and its epitopes, could

) be useful antigens for vaccines or diagnostics.

50 Example 17
The following DNA sequence was identified in M.meningitidis <SEQ ID 73>

1 ATGGCAATCA TTACATTGTA TTATTCTGTC AATGGTATTT TAARATGTATG

51 TGCARARGCA AAAAATATTC AAGTAGTTGC CRATARTAAG ARTATGGTTC

101 TTTTTGGGTT TTTGGsmrGC ATCATCGGECG GTTCAACCAR TGCCATGTCT

55 151 CCCATATIGT TAATATTTTIT GCTTAGCGARA ACAGAAAATA AAAATcqTAT
201 CGTARAATCA AGCAATCTAT GCTATCTTTT GGCGARRBATT GTTCAAATAT

251 ATATGCTAAG AGACCAGTAT TGGTTATTAA ATAAGAGTGR ATACGATTTA

301 ATATTITIAC TGTCCGTAIT GPCTGTTATT GGATTGTATG TTGGAATTCGE

351 GTTAAGGACT RAGATTAGCC CRaATTTTTT TAABATGTTA ATTTTTATTG



351 TATTTTAAAT GTATGTGGGA AAGCAAAAAA TATTCAAGTA GTTGCCAATA 30 401 AT TAT
GGTTCTTTTT GGGTTTTTGG CAGGCATCAT CGGCGGTTCA 451 ACCAATGCCA TGTCT AN 2607
ATTGTTAAAA TTTTHEEVIAIGCOGAAACAGA 501 GAATAIW AT CGTATCGCARCTARIVIRNECAA
TCTATGCTAT CTTTTGGCAA 551 AAATTGTTCA AAPATATATG CTAAGAGACC AGTATTGGTT

ATTAAATAAG 601 AGTGAATACGEhT EAJTATT 2hIkAGT Gl AIIGECTLG TTATTGGATT 35
651 GTATGTTGGA ATTCGGITAA GGACTAAGAT TAGCCCAAAT TTTTTTAAAA 701 TGTTATTTTT

TATTGITTTA TTﬁgl GTARATL; (GHEEATEEA D 12 %Rggl;TTAATCA AACTTTAA Thi s
encodes a pro elﬂgéﬁf%qarm no acid sequegé\e <SEQ iD 78>: 1 MQEI MBI VF -

VAAAI LHG T GVGEPMLGTT, Als/tzh VRL RELVMRL Mok Sk Némm'iﬂxx LM CSN_ NKKGEWQEL V
YYLKTYKLLAS | GSWGSI L GoVKEILAIFILF2/SNaRYEs YWILLLAMNVRIPMIRYOY SURIGERIN  VCAKAKNI QV

VANNKNWLF GFLAG | GG& F5EFRARE T “FEESEFERRRTR ARSSNITY LLAKI VQ YM
LRDQYWLLNK 201 SEYGLI FLEE VLSVI GLYVG | gc;QLRTM S %&fﬁ%l FIVL LVLALKI GYS 251
GLI KL" 45 Baddghgopieyea H‘F?@’F@m’?"ﬂ: epRde STUERCE T ' this protein from

Nmeningitidis, and its e ti ens for vaccines or
di agnosti gs. Exanpl e5118ﬁs A% &%ﬁ%?ﬁgﬁ{ﬁﬁﬁ%ﬁ CC@QAM ciace was identified in

Nreni ngitidis <SEQ I} 79IcC E@F A e %JFFMTTA CTAGTATTTA
TAGTTTTACA 50 51 TAtiﬁﬂég %ﬁ% 'T“E hAGIGE JALLTT GITTTTCTAT 101
TTGATTTTT], TGOGTTTT ﬁ{gw %ﬁ?ﬁ% W@% 1 TTATTATTTT
TAGAAATACK CATAAAAAEE = EﬁgT ATTATATGGA
TGGTAATTCA TATTAGTA'F? WMW '-'r' T CAAATAAAGG
AACAAAATAT ATCCTCGAE 3 TAT AATTATGTTT

ATGACTCAMR 1 5 JAN 250 AAINIGORTIN PIPRAREC 351 TGGATATGCT
AAATTAAAAG ATAATCAT%%O /Q? otk ; %&% M A TATTGATGTA
GTTGCATCTG ATGTT mgﬁg@lﬂﬁ@& &G TATTCATTCA

TATGCTCCAT GTGOCAATT TATAAAATTT GICAGG . 5 This corresponds to the
am no aci#¥ saau@mpm%@ﬂpw acigygaggnse <SEQRHKORRMI>E VEI VLHI AL | VI NI VFGYF
VFLFDFFAFL FFANVFLAVN 51 LLELEKNIKN KLLELLPISL 1| WL H SM | NI KFYKFEH

Q KEQNI SSI 101 TGVI KPHEEYSE WE BEREWEEY VASDVKNKSI 151
RLSLVCA HS YAPCANFI KIE m lﬁtsmshmrvmmm‘r eweaiverd ciik@i@onpl et e nucl eoti de

sequence SEQ | D 813 OIS A= OPRNY SRAMCIANEION HPITUNET AT AATTA

TAGITTTACA 51 TATA%CETMTKGI’WTA_ATATAGT T TGGITATTTT GITTTTCTAT

Computer analysis of this amino acid sequence reveals three putative transmembrane domains. A

corresponding ORFT from strain A of N.meningitidis was also identified:

Homology with a predicted ORF from N.meningitidis (strain A)
35 ORF51 shows 96.7% identity over a 150aa overlap with an ORF (ORF51a) from strain A of V.

meningitidis:

- 10 20 30
) orf51.pep _ MATITLYYSVNGILNVCAKAKNIQVVANNK
- UIRERE R RN E R AR AR NN R R R
40 crfSia YKLIATGSVVGSILGVKLLLILPVSWLLLLMAT ITLYYSVNGTLNVCAKARNIOVVANNK

80 90 100 110 120 130
40 50 60 70 80 90
orfsl.pep NMVLFGFLXXIIGGSTNAMSPILLIFLLSETENKNRIVESSNLCY LLAKIVQIYMLRDOY
45 PLEICEIE T T T T L = b b L LECTT T
orfSla NMVLFGFLAGIIGGSTNAMSPILLIFLLSETENKNRIAKS SNLCYLLAKIVQIYMLRDOY

140 150 160 170 180 130
100 110 120 130 140 150
50 orf5l.pep  WLLNKSEYXLIFLLSVLSVIGLYVGIRLRTKISPNFFKMLIFIVLLVIALKIGHSGLIKL
PEVARE I TR T e T bl T T TR0
orf5la WLLNKSEYGLIFLLSVLSVIGLYVGIRLRTKISPNFFKMLIFIVLLVLALKIGYSGLIKL

200 21¢ 220 230 240 250



101 TTGATTTTTT TGCGITTTTG TTTTTTGCTA ACGICTTTCT TGCTGTAAAT 151, TTATTATTTT
TAGAAAAAAA CATAAAAAAC AAATTATTGT TTTTATTGCC 15 201 GATTTCTP. TT ATTATATANAN007
TGGTAATTCA TATWERATAEEG ATAAATATAA 251 AQI\XTTATAA ATTTGAGCATTHERXMTRAAAG
AACAAAATAT ATCCTCGATT 301 ACTGGEGGTGA ‘}' TCCATA TGATAGITAT AATTATGITT
ATGACTCAAA 3G TGRADATGRTHoARATHAMAGAFAM GATAG ATATGGTAGG GTAATTAGAG 401
AAACACCTTA TATTGATGTA GITGCATCTG ATGITAAAAA TAAATCCATA 20 451 AGATTAAGCT
TGGITTGTGG TATTGANLTGA: TATKHGE CEATA (GREGGeANLArTa LA 0L s AR AAAATISTLVGEAAAAAAAC

T T AT IRIAT ARG AGT_%&L‘%%% AACOACAT LT S ATOCATANT GTAATATTTG

AAATTAATGA T TAGATAA GITATAAAACA TTTTTTCTTA

TTGAAAACAG 651 TGFFRGT TPACSTYET LAV Vf&}sé;&iasﬁ TECTTTTAT 25
701 ATAGGACTTA QEWTG&%%% Tpm‘miﬂqf' el m"i%mno aci d
sequence<SEQ |0 82, ORh2s1: o NEERSNKONL LVEL VL LV N VEGYF VFLFDFFAFL
FFANVELAUN 51 TEELERNI KK KL B LI 15771 AR il GM 1 N KEMICRER ) O KEQNI SSI 101

TGVI KPHDSY NYVYBSNGYA KEWWKWWFWNWSW{NRETE“%WI?P%SLVCGI HS
YAPCANFI KF AKKRVK1Y Yo NQRESEFrinRbd vk ixEd yBDENK 512 Bdrv Shovbds MY KL Rk | ENSVC
VLI LYLREN LLLYRTYENE LE mmm% RSN AU OLAR ) sequence
reveal s apredlcte | eader Fﬁ)ﬁe . A corresponding ORF fromstrain A of
N.‘meni ngi ti di s &3 ?RFFSOA T ’ﬁ: Hormol oev with a predicted ORF from
N. meni neot i di s &stirai n AjL

Aﬁ%ﬁl:r shows 97.1%identity over a 172aa overlap
with an ORF._{ ORE .dis: 10 20 30 40 50 60
or.f B2. pep Nﬁéﬁ\ﬁ?i"@%@ﬁ’\?ﬁl @Es ak@f‘fﬁtﬁf %ﬁ@ﬁ%lz FANVFLAVNLLFLEKNI KN

11221 1ttt 1| hdobdabdnf dabdabdnke danbdrddd Ll dldebdel dd k1111111 40 orf 82a
MRHNVKNKNYL L VFI VLHI T5|1I VichliT ey RVEERDEFOAE ¢ ANNMRAAMN R FEEEIINI KN 10 20 30 40 50

0 89 90 100 11150@ Wﬁ;g %egg&f GTTGTTGCCT TGGTGGCATT ACCAAGCCTG
) - G T ATGCAGCAAT AACARAAAGE GTTTTTGGCA
KLLFLLPI SI'T T WWI HI 8 hdaBdERacE

GYA 45
111111111111111111@311&1&3&3%‘%@@@%@3@%@%&11 orf 82a
KLLFLLPLSI I I WWI H SNl RiTrFENKE Kgxl KREDSYNESNGYA 70 80 90 100 110
120 130%140 150 150 LHENG: E“?@zm s %ﬁﬁ%é‘éié‘i kot
KLKDNHRYGRVI RETPYI O%A! CWVRTTTMCAA
111111111111111111%1%3&%2&%@%&@%@@&% | rrdbrh e
KLKDNHRYERVI RETPY| BYVASDYIENK mmm YFY 130 140 150

160 170 180 15JAN2§§)7§S$%T§@K§$@A TTfﬁ“ﬁ‘TTGﬁéﬁTiﬁéﬁ/ﬁﬁ?ﬂfb?%RFsza and ORF82-1

igﬂ%%ﬁ o %lif ¥EP’WN¢‘?}¢’?§S{¥‘?}\!§%& ZW?E%EEX%NLLFLEKNI KN

MOEIMOSIVF VAAAILHGIT GMGFPMLGTT ALAFIMPLSK VVALVALPSL
40 51 LMSLLVLCSN NKKGFWOEIV YYLKTYKLLA IGSVVGSILG VKLLLILEVS
} . 101 WLLLIMRTIT LYYSVNGILN VCAKAKNIOV VANNKNMVLE GFLAGIIGGS
e 151 THAMSPILLI FLLSETENKN RIAKSSHLCY LLAKIVQIYM LRDOYWLLNK
20]1 SEYGLIFLLS VLSVIGLYVG IRLRTKISPN FFKI"ILIFIVL LVLALKIGYS

251 GLIKL*

45  Based on this analysis, it is predicted that this protein from N.meningitidis, and its epitopes, could

) be useful antigens for vaccines or diagnostics.

Example 18
The following partial DNA sequence was identified in N.meningitidis <SEQ ID 79>

1 ATGRGACATA TGAARATACA ARATTATTTA CTAGTATTTA TAGTTTTACH

50 51 TATAGCCTTG ATAGTRATTA ATATAGTGTT TGGTTATTTT GTTTTTCTAT
101 TTGATTTTTT TGCGTTITTG TTTTTTGCAR ACGTCTTTCT TGCTGTRAAT

151 TTATTATITT TAGRAARAAA CATARRARAC ARATTATTGT TTTTATTGCC

201 GATTTCTATT ATTATATGGA TGGTAATTCA TATTAGTATG ATAAATATAR
251 BRATTTTATAR ATTTGAGCAT CARATARAGG AACAAAATAT ATCCTCGATT
55 301 ACTGGGGTGA TARARCCACA TGATAGTTAT AATTATGTTT ATGACTCARA



LEULE L0 T0er 222222t CEPErrrr Prerrer e bt e e

orf82- 1 MRHVKNKNYLLVFI VLH ALI VI NI VFGYFVFLFDFFAFLFFANVFLAVNLLFLEKNI KN5 BN 2007
or f 82a. pep KLLELkEeSl! | WWVI HI SM NI KFYKFEHQ KEQNI SSI TGVI KRHESWMIDSNGYA
121222 L0 CPPETCTTE berrrrerr 031111111111 11111111111 11 orf82-1
KLLFLLPI SI 1 | VWM HI KEON NYMYRSNGYA 10 orf 82a. pep
KLKDNHRYGRVI RETPY! g%ggﬁﬁégf ugi%da : @M%K@&%FY Lt 1t i
LEEE TEEEEEEEELL LT IS5 12FAPFARSEY FSSFIFIRS FATPART™cl TAPEPEPT FISEMET 82- 1

KLKDNHRYGRVI RETPY! "DWASDVKNKSI RLSLVCG HSYAPCANFI KFAKKPVKI YFY or f 82a. pep
NQPQGDFI VI ey qumesrecds o thryporieid ssnavertiEQ 10 84 RRREEL YRTYFNE 15 111il1 111
LETETTEEE: e Crr b e bbb el Ll orf82-1

NQPQGDFI DNVI FEI NDGNKSL P e E e NS e v PRtk idst PNE or f 82a. pep LEX
I1'l 20 orf82-1 LEXoiThevs etvepsheen gxbva ORI 82ErPrpE [veovide sequence <SEQ I D
83> is: 1 ATGAGACATA M%%RAC%% TTTA CTAGTATTTA TAGITTTACA 51
TATAACCTTIG ATiMGEARTKRAveAEMNhA G TOGHBARK IchceGREQIDGTAT 25 101 TTGATTTTTT
TGCGTTTTTG TTTTTTGCTA ACGTCTTTCT TGCTGTAAAT 151 TTATTATTTT TAGAAAAAAA
CATAAAAAAC AAATTATTGT AFFFTATTGEGAR0 A GATTT GRATTTATAATAREGA TGGTAATTCA
TATTAGTATG ATAAATATRA 1o %TMﬁﬁ?ﬁAﬁW ERRATRBACG AACAAAATAT
ATCCTCGATT 301 ACTECOGATTAVRCEACACTOATACPEATIRATIATGETT ATGACTCAAA 30 351

TIGGATATGCT AAATTAARRG ﬁmkz&mmmmm %401 AAACACCTTA

TATTGATGTA GITGCAT GG 2ATSETIRATRAIRCCE WWWATTTRQT TGGITTGIGG

TATTCATTCA TATGCTCURT Sib AL L e LD AEIA SAMEARAC CTGTTAAAAT

TTATTTTT«NT AATCAACERC AG%&“G‘?XAWWTTPNTMTM@AWTTG AAATTATTGA

T 35 601 AdsT hibatdherr i@ﬁm&?ﬁmﬁm&ﬁmmm TTGAAAACAG
651 GTTTGTATC GTA A%TGTATC 5] TTAATTA ‘I‘TTT A’I‘?T TTTAAT TTGCTTTTA@T 701 ATA(I;ACTTA
CTTCAATGAG TTGGAAT kN having amno aci d sequence <SEQ

ID 84> 1 VKNKNYL ,LVEIL VLHI TL IVI NI VE%EI—{ qﬁ% L FFANVFLAVN 40 51
LLELEKNI KI 4 {5 PTEPIREs to gk  d i RIrK §SI 101 TGVI KPHDSY

NYVYDSNGYA KL KDNHRY(;R RETEYL DN NASIMENCS vy, 33 RLSINOG, HS. YAPCANFI KF
AKKPVKI YFY NQPQGDF GEH LI T ERY EibdNSYCl VLI | LYLKFN

LLLYRTYRNE LE* Basé&i (§ AUTEHPSY HRAERTS) XY %Dﬁﬁﬁ§$§ gg&)ea*usegtibat this protein

from N meningi tidisg asmimxm B REN S I ILE@EH antigens for

vacci nes or | LLl sequence was
SEOSk &Eﬁ%&im ;& g
identified |C(r;1l rren% gléotfl 'S <S%8]s ?‘BI gmé%% a%red @d%
CTTGCCGTICT TTCGGCGGAT TCGGGECGTAC
A corresponding ORF from strain A of N.meningitidis was also identified:

] Homology with a predicted ORF from N.meningitidis (strain A
35 ORF82 shows 97.1% identity over a 172aa overlap with an ORF (ORF$2a) from strain A of V.

meningitidis:
) 10 20 30 40 50 60
orf£82.pep MREMKIQONYLLVFIVLHIALIVINIVFGYFVFLEDFFAFLFFANVFLAVNLLFLEKNIKN
U AN I A A R R R AN N NN R EEREEEEEEEEEE
40 orfB2a MRRMKNKNYLLVFIVLREITLIVINIVFGYFVFLFDFFAFLFFANVFLAVNLLFLEKNIKN
10 20 30 40 50 60
70 80 80 100 110 120
orfB2.pep KLLFLLPISIIIWMVIHISMINIKFYKFEHQIKEQNISSITGVIKPHDSYNYVYDSNGYA
45 SRR AR R AR R R AR R A RN R R RN RN NI NN AR RN
orfeza KLLFLLPISIIIWMVIHISMINIKFYKFEHQIKEQNISSITGVIKPRDSYNYVYDSNGYA
70 B0 90 100 110 120
130 140 150 180 170

50 orfB2.pep KLKDNHRYGRVIRETEYIDVVASDVENKSIRLSLVCGIHSYAPCANFIKEVR

FATLET TR il e bbb et bbb e i ye:
orffza KLKDNHRYGRVIRETPYIDVVASDVKNKSIRLSLVCGIHSYAPCANFIKFAKKPVKIYEFY

130 140 150 160 170 180



51 CGGCGCGACC ATCAATGCAG CAGGCGGGGT CGGCATGACT GCCTTTTCGA 50 101 CAACCTTAA
TTCCGTAGCC GAGGGCGCGG TTGTAGAGCT GCAGGCCGTG 151 AGAGCCAAAG CCGTCAATIGCIAN 2007
AACCGCCGCT TGRATBAEGIA CGGTCTTGAG 201 TAAGGACATT TTCGATTTRET/BPPIVATTTT
CCGTTTTCAG ACGGCTGACT 251 TCCGCCTGTA TCGCCAA AGCCATGCCG ACAGCGTGCG
CCTTGACTTC 8% ALAORF AN 3 4GERIKy 18 143GEMa]Tafe CAGTTCGCGC GCATAGITTT 55
351 GAGCCGACAA CAGCAGGGCT TGCGCCTTGT CGCGCTCCAT CTTGTCGATG 1 5 JAN 2007 WO
99/ 36544 - 105- B@EAJpaeg/mmmm@ﬂmﬁ@mﬁf@@ma@ﬂ@@meIWm

TAGCCTTGAT GGT C 4 AR RGN - GO AR ¢ CLICAAT COGT

TGCCAGTAAT  5D1° GCAG TTTCACGAGA TTCATTCTCG ACCTCCTGAC GCTTCACGCT 551

GA 5 This corre?ﬁﬁﬁ@?tdﬁﬁt“ﬁﬁ% g%ﬁ%&d&%b%ﬁf%ﬁﬁ@n Yéﬁﬁm 124> 1 .

TPNSVTVLPS FGGRGIREGAT | VNATAA

G FTVLSKY FOFLELEREQ T@%MEB@T@éﬁ\p@\g&mwmmﬁ%m&m VLSRQ |
QQLGE.RLVALH LVDDRL CRUVALNVRIH 1 1 5T 1 SQARADKRDN 1 GNRLRVI | iFHEI HSRPPD ASR
10 Conput er ana?’?%ﬁ’s of X AT A U EH e PP B et E ¥ nsmenbr ane
domai n. _ Furt hesrraamipke r@m&lradv:tﬂw:emmtc@tnmmmh&%mdax% s&mme <SEQ I D 87>:
1 ATGACTECCT TTTCeACAAC CEUA IO CACUE RGO ROT IR S AEACCTCCAG
GOCGTGAGAG CCAARGOCGT CAATGCAACC GOOGCTTGCA 101 TTTTTACGGT Cl TGAGTAAG
GACATTTTCG ATTTCEFTTP TAFTTTCCGT 15 151 TTTCAGACGG CTGACTTCCG CCTGITTTTT
GCGCCAAAGIC ATGCEEACAG 281 CGTGCGCCTT GACTTCATAT TTTTTAGCTT CCGCGCGTGC
CAGITCCAGT 251 TCGCGCGCAT AGTTTTGAGC CGACAACAGC AGGECCTTGCG CCTTGICeCG 301
CTCCATCTTG ThétohiphtsQéngORIBT utlbotidekaydéhtEXIEAMOBFGEACC 351 CTTGATGGIG
CGACACAGCC AAGCCCGTGC CGACAAGCGC GATAATGGCA 20 401 ATCGGITGCC AGTTATTCGC
CA GITTC ACGAGATT@AMT'ST@@G&@@BNTM TEMG@TJ@A Thi's corresponds

e agsi no aci d seqEienteer gé@%@?ﬁﬂé‘éﬁﬁ@ﬁ%ﬁ WEE&TTLI S VAEGAVELQ
AVRAKAVNAT AACI FTVLESKTBFREDRFET Fi 4 ﬁ%ﬁﬁj@% DFI FFSFRAC
QFQFARI VLS RQQQGL Ri:VAmmrdiashh) Mi%ééim m&w@w@@ RfﬁKR DNGNRL Pg' R
QQFHEI HSRP 151 PDRSRACTACSEIGR FE3AFoAT BITEY prehgTcaAr of N. meni ngi tidis
was al S?BI dentifielll Ao @ m‘T b GarGTc-?&ﬁ bRt N. meni nkiti di s

(strain A) ORF124 &ho g? %& Cg% e tap with an ORF
(ORF124a) from strgunﬁs TTil-mA chelr d&ﬁ% »40 50 60 orf124.

pep TPNSVTVL PSF@%T%%%WF%@\WWVWTM

111111111111111: 11 TTGGRATAG

This encodes a protein having amino acid sequence <SEQ ID 84>:

H

1 MRHMKNKNYL LVYFIVLHITL IVINIVFGYF VFLFDFFAFL FFANVELAVN

.40 51 LLFLEKNIKN KLLFLLPISI IIWMVIHISM INIKFYKFEH QIKEQNISSI

, 101 TGVIKPHDSY NYVYDSNGYA KLEDNARYGR VIRETPYIDV VASDVKNKSI

I 151 RLSLVCGIHS YAPCANFIKF AKKPVKIYFY NQPQGDFIDN VIFEINDGKK
201 SLYLLDKYKT FFLIENSVCI VLIILYLKFN LLLYRTYFNE LE*

Based on this analysis, it is predicted that this protein from N.meningitidis, and its epitopes, could

) 45  be useful antigens for vaccines or diagnostics.

Example 19
The following partial DNA sequence was identified in N. meningitidis <SEQ ID 85>

1 ..ACCCCCAACA GCGTGACCGT CTTGCCGTCT TTCGGCGGAT TCGGGUGTAC
51 CGGCGCGACC ATCARTGCAG CAGGCGGEGT CGGCATEACT GCCTTTTCGA

50 101 CAACCTTAAT TTCCGTAGCC GAGGGCGCGG TTGTAGAGCT GCAGGCCGTG
151 AGAGCCARAG CCGTCAATGC AACCGCCGCT TGCATTTTTA CGGTCTTGAG

201 TAAGGACATT TTCGATTTCC TTTTTATTTT CCETTTTCAG ACGGCTGACT

251 TCCGCCTGTA TTTTCGCCAA AGCCATGCCE ACAGCGTGCG CCTTGACTTC

301 ATATTTAARA GCTTCCGCGC GTGCCAGTTC CAGTTCGCGS GCATAGTTTT

55 351 GAGCCGACAA CRGCAGGGCT TGCGCCTTGT CGCECTCCAT CTTGTCGATG



orfl24a MTAFSTTLI SVAEGALVELQAVMAKAVNTTAA 35 10 20 30 70 80 90 100 110 120
or f 124. pep Cl FTVLSKDI FDFLFI FRFQTADFRL YFRQSHADSVRLDFI FKSFRACGFQFARI VLISRAAN 2007

1111111 111111]7%'%%;5; AL L 11T 211111 40 orfl24a PCT/IB99/00103
Cl FTVLSKDI FDFLF QTADFRLFFR@HADG\/RLDF‘J"-FFSFRTRLFQ:AGVVLSRQ 40 50 60 70 .80

Q0GLRL VAL HL VDR éﬁ%kéé&z%ﬁwg’mé@&ﬁﬂ R SRR A B PD 45
NRNRERNAESEARN Ig 111 19C8FACFAC TETREOPEH TICATIETES PEFITPEICFI?FACEIN 1 or f 124a
QQGLRLVAL HFLNDRL L L RKSRL VAL MVRHRQTRADKRDDGNRL PVI RQQFHEI HSRPPD 100 110 120 130
140 160 Sor fThisgopesporASR¥}besOingratid Sequeny <8R e ORKHR4ORF124- 1 show 89. 5%
identity in 152 as overlap: .1 5 JAN 2007 WD 99/36544 PCT/ 1B99/ 00103 - 106-
o 124- 1. pep MIAFSTILI SYREEA R RN A ACTE L ILLBREL F| FRFQTADERLEF
111111111111111: 111811 trtdrixborl dragritin bactaiiLh LEbArolldinaaad 111111 or f 124a
MTAFSTTLI SVAEGAL VEEBAVMSAVRA TRREN B9V FSTHOPE BT F| FREQTADFRLFF 5

or f 124- 11 e[ToRQRENRRYRL IR R CQEEAR LRGSR bitd doMaARL L L RKCRLVAL MW
LEUELE b ni i 2222 i berer it 11y 1M Morf124a
RQSHADGVRL %WMWWHNA@%WD%RLVALW orf124- 1. pep
RHSQARADKRDNGNRL PVI RQQFHEI HSRPPDASRX 10 : 121221 I:itil bl eriinrn i

orfl24a RHRQ'I'RADKRDIMRIEPI‘# Mdmw dinecceoapteterdrengt h ORF124a

nucl eoti de sequence;<3EF s SO Thens gﬁ“‘ﬁﬁmgmc CTTAATTTCC
GIAGCCGAGG GCGCCCT T{ST TS ACAGARET GenCCARACEEET CAATACAACC
GCOGCCTGCA 15 10123Tﬁﬁmﬁemﬁé@ﬁﬁammﬁml ITT TATTTTCOGT
151 TTTCAGACGG CTGACT FROScOETGRTCRICE TecBBHCAANRGEE-AT GRCEMEG 201 CGTGCGCCTT

TCATAT TTTTTAG T e T IS CM eIy COBEGET AGTTTTCACC

CGA CAGC AGGCCT TBEGCOEHRTFATC8ESe 301 CTTCATTTTC TCAATGACCG CCTGCTGCTT

@?. a4 16 She Fratho Geld Q@]& E@%ﬁéﬁ}%wm@c CGACAAGORC
GATGATGGCA 01 ATOGGT TGCC AGTTATTCGC GITTC ACGAGATTCA TTCTCGACCT 451

CCTGACGITT GA Thi s enm@@@ma v&rs%ﬁbmvmﬂgmammx agbArsequence <SEQ | D 90>:
1 IVrI'AFST?éLI S VAEGALYEE®D” L ARCFSTAZ GSREARVEDRIOBLAR: 25 51 FQTADFRLFF

R GNRL ]
R@HA gmmﬁlzv ADN PVIR QQFHEIHSRP

A corresponding ORF from strain A of N.meningitidis was also identified:

Homology with a predicted ORF from N meningitidis (strain A

ORF124 shows 87.5% identity over a 152aa overlap with an ORF (ORF124a) from strain A of NV.

30  meningitidis:

10 20 30 40 50 60
orfl24.pep TPNSVTVLPSFGGFGRTGATINAAGGVGMTAFSTTLISVALGAVVELOARVRAKAVNATAL
VTR ER T st trttsenl
orfl2da MTAFSTTLISVAEGALVELOAVMBKAVNTTER
35 10 20 30
» 70 B0 9¢ 100 110 120
\ orfl2d.pep  CIFTVLSKDIFDFLFIFRFQTADFRLYFRQSHADSVRLDFIFKSFRACOFOFARIVLSRO
A R R AN R N R R A RN AR A R A A A N R N R
40 orflzda CIFTVLSKDIFDFLFIFRFQTADFRLFFROSHADGVRLDFI FFSFRTRLFQFAGVVLSRQ
40 50 60 70 80 90
130 140 150 160 170 180
orfl24.pep  QQGLELVALHLVDDRLOLRKCRLVALMVRHSQARADKRDNGNRLPVIROOFHEIHNSREED
45 AR N O RN A R R N R R R R AR AR AR AR AR R AR 2R
orflzda QOGLRLVALHFLNDRLLLRKSRLVALMVRHRQTRADKRDDGNRLEV IRQOFHE IHSRPED
100 110 120 130 140 150
orflzd.pep  ASRX
50 :

' orfl2da VX

ORF124a and ORF124-1 show 89.5% identity in 152 aa overlap:



101 LHFLNDRLLL RKSRLVALMV RHRQTRADKR DDGNRLPVI R QQFHEI HSRP 151 PDV*

ORF124-1 was anplified as described above. Figure 7 shows plots of 13 JAN 2007
hydr ophi | i ci t ywoewmsssgeni ¢ 30 index, and AMPHI regions foPCORE/PYA- 1. Based
on this analysis, it is predicted t hat “¥0fi s protein fromN. neningitidis, and

its epitopes, coul,d, he uselul, ARLOISNSERENNACSENES @8 AEagRRsLCS. It Wl
be appreciated that the |nwemtluomnhasubleermdesc!rlltbeldllb%ﬁneanmoﬂllexarrpl e

only, and that °“8%‘hpdi f i (‘f‘ﬁpﬂfﬁiswmwﬁg"%ﬁ‘@%?FTé’{'SK?Ié ARG W Thi n the
spirit and scopﬁfm ithke | AVREISVROPEIFANDACELBER 140001 AALPETLLBEBLB0803 15 JAN

2007 TABLE | - PCR pri m3&ngRLEiﬂ'Ii‘ﬂih{m§é‘ibléMé&é@%hﬂ?ﬁféh@ﬁkﬁ“}x% ORF 38

For war d CGCGGATCCCATATG TCGCCGCAAAATT - Ndel Rever se

COCGCTCOGHG TTTTEECHCET AARREL /)0 n’ﬁﬁﬁ“ﬁ@? i 5’?%’“
OGOGGAT CCCATAT GARGGT GAAGATIEER B ifHF - MIBIETSRETE S e

CCCGCTCGAG RbidRE E
CGCGGATCOCA JW%%%A&‘G Baqr‘ﬁé—|lilc VAR %gvlserse

CCCGCTCGA\G' TTCTGGGT GAAddcEér) ﬁﬂﬁhc;s%'r%mﬁ_:@ lWatddrce coscecTTor
TATG- (XBCK@(W CGT w@l’*ﬁ GCCGCCTGECA

A )C T% Qr CC§ TT TATTTTCCGT
CGI C{{ﬁé\A GG TC IC GCC ATGCC G
GCGGATCCCATATG AAA@ATAW@%{%@ gggggcs CCTTG:Z":%@
GOCGCTCGAG AAGTTTGHRT TABAG ac 'QE: wlkicc: saoromnce

m%¥¢$%TWWWW%TTEC ACGAGA&TCP\. ﬁg@gﬁgg‘?

GCGGATCCCATATG GTTAT T ATTACTOG Bant - N\cljé;r Roverse
VPR gininepagid seguangs GRH QYL
TCCCATATG CGGA r
CCCGCTCRAG ATATCTT@%@%?%%Q 1t 2&&&5&
CGCGGATCCGCTA%%AA ATETFRACARRIRIER PRFRFYIR REVEHEE
CCOGCTCGAG TT CATTGAAGTA Rhol ORF 114 Forwar d

m%&%%%ﬁ%%{% ;fdglgo Nhﬁowa pB BT E’IYCF ophilicity, antigenic

CGCGGAT GCCAIbAG eriCINEXI M diSEACRBESH - Nnel  Rever se
CCCGCTCGAG- GCGTGAAGCGTCAGCGA }(hoj 1.-5 JAN 2007 WD 99/ 36544 PCT/ 1B99/ 00103

-108- TABLE_| | ' t OL2F PCR/
i o T usi on BESHpuibh SR 1 PRAEE DS i BBt el B espronss hA <

Hi s-fusi on bouskfullddtigens for vidcined atgiagmvstior f 41 + ad. n. d.

It will be appreciated that the invention has been described by means of example only, and that

35 modifications may be made whilst remaining within the spirit and scope of the invention.

D



orf 44 + + + His-fusion orf 51 + n.d. n.d. orf 52 + n.d. + GST-fusjon or;
56 + n.d. n.d. orf 69 +n.d n.d orf 82+ nd n.d orf 114 4 md].SJAN 208
GST-fusion orfwa2psstin. d. n.d. 1 5 JANZ007 -109 CLAI M5 18R @rot ein

conprising an am no acid sequence selected fromthe group consisting of SEQ
IDS 8, 10 and 12. 2. A protein having 50% or greater sequence identity to a
protein accoraBngit®CR @imerd. 3. A protein conprising an active fragnment of
an am no acid sequence selected fromthe group consisting of SEQ IDs 8, 10
and 12. 4. An antibody which binds to a protein according to any one of

claimse 1 to 3. 5. A nucleic acid nol ecul e which encodes a protein, according
to any one of f o136 A nucterc—acird-motrecute—acgordinmg to  claim 5
, conprising|a ORE| ¢drinke |sequence sel eSegudneef rom t he gr oupresmdsisst i ing of
SEQ IDs 7, 9jand 11} 7. Aifnucleic acid nol ecul e conprising|an active
fragnent of & nuclegti de Jequence selected fromthe group|consisting of SEQ
IDs 7, 9 and|I1GRF 88 |Aomed!|E¢ECHEEWTIAGHEEACCAPEDTTSFIASI Ng a N sWdte |[sequence
conplenmentary to a NueldpeqCerCEICAGTBTIEEHCECTEFEHIdI Ng t 0 any|Xiwe of cljainms 5
to 7. 9. Anucleic acid mgl ecul e conprising a nucl eoti de sequences havi ng
50% or great e}rOREw] Foreardi ITESCATATGCAACAERSPEIRECGEET d nol ecu|BEamgiaddetling t o
any one of clfai ms 5| tRevede | TTCCIMEHITETACTRDTHELELCHB| ecul e whi c[Xi@&n hybrji di se to
a; nucl ei ¢ acild nol e¢ul e agcording to any one of clains 5 fo 9 under| hi gh
stringency COrORY 8DNForwidid . CHKE ATGHTMTISAMSAICEERAYE a pr ot MamHIaNdLdl ei C
aci-d nol ecul ¢, or amn Rawksk HEPPCIEEROFITERFTEBTCTMAY one of clajXmIl to 0. 12. A
conposition égccordi g to ¢laim 1l being a vaccine conpositjon or a
di aghostic ﬁ;ammsd i iFGrivard ] 3CCCHEC FaCReAsRereewEdi ng to cl pamHINder |cl ai m 12
for.1se as a|phar mag @eiese FCCCIYCACTHRETERSEARGAGIET conposi ti on Edwbrdi ng {to claim
11 in the ma#tuf actuje of @ nedicanment for the treatnent of preventijon of
i nfection du¢ QRF ki ymmﬂjwcwrwwwwwsq\bi sser |Brm¥iNdapijti di s.
Reverse | CCCGCTCGAG-RAAGTTTGATTAARCCCE Xhol
ORF 52 | Forward | CGCGGATCCCATATG-TGCCARCCGCRATCCG BamHI-Ndel
Reverse | CCCGCTCGAG-TTTTTCCAGCTCCGGTA Xhol
ORF 56 | Forward | SCGGATCCCATATG-GTTATCGGARTATTACTCG BamHI-Ndel
Reverse | CCCGCTCGAG-GGCTGCAGAAGCTGG Xhol
ORF 69 | Forward | CGCGGATCCCATATG-CGGACGTGGTTGGTTTT BamHI-Ndel
Reverse | CCCGCTCGAG~ATATCTTCCGTTTTTTTCAC Xhol
‘J ORF 82 | Forward { CGCGGATCCGCTAGC~GTARATTTATTATTTTTAGAA BamHI-Nhel
Reverse | CCCGCTCGAG-TTCCARCTCATTGAAGTA Xhol
ORF 114 | Forward | C6CGGATCCCATATG~ BATAAAGETTTACATCGCAT BamHI-Nhel
> Reverse | CCCGCTCEAG-AATCGCTGCACCGGCT Xhol
ORF 124 | Forward | C6CEGATCCCATATG- ACTGCCTTTTCGACA BamHI-Nhel
Reverse | CCCGCTCGAG-GCETGAAGCGTCAGGA Xhol
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TABLE 1I — Cloning, expression and purification
ORF |PCR/cloning His-fusion GST-fusion Purification
expression expression
orf 38 + + + His-fusion
orf 40 + + + His-fusion
orf 41 + n.d. n.d.
orf 44 + + + His-fusion
orf 51 + n.d. n.d.
orf 52 + n.d. + GST-fusion
orf 56 -+ n.d. n.d,
orf 69 + n.d. n.d.
orf 82 + n.d. n.d.
orf114 + B.d. + GST-fusion
orf 124 + n.d. n.d.
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CLAIMS
1. A protein comprising an amino acid sequence selected from the group consisting of SEQ
IDs 8, 10 and 12. o
2. A protein having 50% or greater sequence identity to a protein according to claim 1.
3. A protein comprising an active fragment of an amino acid sequence selected from the group
consisting of SEQ IDs 8, 10 and 12.
4, An antibody which binds to a protein according to any one of claims 1 to 3.
5. A nucleic acid molecule which encodes a protein, according to any one of claims 1 to 3.
6. A nucleic acid molecule according to claim 5 , comprising a nucleotide sequence selected

from the group consisting of SEQ IDs 7, 9 and 11.

7. A nucleic acid molecule comprising an active fragment of a nucleotide sequence selected
from the group consisting of SEQ IDs 7, 9 and 11.

8. A nucleic acid molecule comprising a nucleoside sequence complementary to a nucleic acid
molecule according to any one of claims 5 to 7.

9. A nucleic acid molecule comprising a nucleotide sequences having 50% or greater
sequence identity to a nucleic acid molecule according to any one of claims 5 to 8.

10. A nucleic acid molecule which can hybridise to a nucleic acid molecule according to any
one of claims 5 to 9 under high stringency conditions.

11, A composition comprising a protein, a nucleic acid molecule, or an antibody according to
any one of claims 1 to 10.

12. A composition according to claim 11 being a vaccine composition or a diagnostic
composition.

13, A composition according to claim 11 or claim 12 for use as a pharmaceutical.

14, The use of a composition according to claim 11 in the manufacture of a medicament for the

treatment or prevention of infection due to Neisserial bacteria, particularly Neisseria meningitidis.



